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RCA TUBE 

HANDBOOK 

HB-3 



THYRATRON 
& IGNITRON 
SECTION 



In this section, data are given for RCA 
Thyratrons and Ignitrons. Thyratrons are 
used in relay applications, in grid-con- 
trolled rectifier service and in motor-con- 
trol service. Ignitrons have applications in 
welder-control service, power rectification, 
and power conversion. 



For further Technical Information, write to 
Commercial Engineering, Tube Department, 
Radio Corporation of America, Harrison, N. J. 

7-52 
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PRICES 

OF THYRATRON & IGNITRON TYPES 

Schedule (]* 



Type Price 

2D2I $ 2.00 

3C23 12.50 

3D22 15.00 

105 49.50 

172 74.00 

502-A 1.85 

627 22.00 

629* 13.00 

672-A 35.00 

676 55.00 

677 55.00 

884 1.85 

885* 2.00 

2050 1.85 

5550 50.00 

5551 80.50 

5552 121.00 

5553 265.00 

5554 190.00 

5555 370.00 

5557 8.50 

5559 22.00 

5560 28.00 

5563 47.00 

5696 1.90 

° This price list applies only in the united states of America and is sub- 
ject to change without notice. All prices are exclusive of all Federal 
State and local excise, sales, and similar taxes. 

4 Schedule u shows user prices for tube types priced for distribution 
through other than dealer and service channels. 

* Not recommended for new equipment design. 

INFORMATION ON PURCHASING ABOVE TYPES 

informat ion as to where RCA Thyratrons i Ignitrons- can be purchased may 
be obtained from our regional office nearest you or from fube Department 
Radio Corporation of America, garrison, g.J. 



JUNE 1, 1953 TOKKPARTMENT THY. 4 IGN 

(AOIO COtPOtATION OP AMIIICA, HAMISON, NEW JEtSCY PR I CES 



THYRATRON & IGNITRON 
CLASSIFICATION CHART 



When choosing tube types, the equipment designer 
should refer to the RCA PREFERRED TYPES LIST and 
its companion List - TYPES NOT RECOMMENDED for 
NEW EQUIPMENT DESIGN - both of which appear in 
the General section. 



THYRATRONS 


Max imum 




fax imum 


FN 


ameti 


t (F) 


TUBE 
TYPE 


Cathode* Amp. 


Peak Inverse 
Anode Volts 


or 


Heater (H) 


Av. | Peak 


Volts | 


Amp. 


Triodes 












Mercury-VaPor Types 












0.5 


2.0 


5000 


40-80°C 


2.5 


F 


5.0 


5557 


0.64 


2.5 


2500 


25-70° 


2.5 


F 


6.0 


627 


1.5 


6.0 


1250 


-40 to +80° 


2.5 


F 


7.0 


3C23 


fl.6 
\l.8 


6.4 

10.0 


20000 
15000 


25-50°\ 
25-55° f 


5.0 


F 


10.0 


5563-A 


L 2.5 


15.0 


1000 


40-80° 


5.0 


H 


4.5 


5559 


2.5 


15.0 


1000 


40-80° 


5.0 


H 


4.5 


5728/FG-67 


4.0 


15.0 


10000 


30-50° 


5.0 


H 


10.0 


677 


f6.4 


40.0 


2500 


40-80°1 


5.0 


H 


10.0 


676 


{2.5* 


77. 0* 


750* 


40-90°/ 










Gas Types 












0.04 


0.2 


350 


-40 to +70° 


2.5 


H 


2.6 


629 


.0.045 


35 


■ 


-50 to +90° 


6.3 


H 


2.3 


6I30/3C45| 


JO. 075 


0.3 


300* 


-75 to +90° \ 


6.3 


H 


0.6 


884 


\0.075 


0.3 


350* 


-75 to +90° 1 










Same as for Type 


884 J 


2.5 


H 


1.5 


885 


Tetrodes 












Mercury-Vapor Types 












2.5 


15.0 


1000 


40-800 


5.0 


H 


4.5 


5560 


3.2 


40.0 


2500 


40-80° 


5.0 


H 


5.0 


672-A 




6.4 


40.0 


2000 


40-80° 


5.0 


H 


10.0 1 


IV2f 


2.5* 


77.0 


750* 


30-95° 


5.5* 


H 


ll.0*f 




6.4 


40.0 


2500 


40-800 \ 


5.0 


H 


10.0 


105 




4.0* 


16.0* 


10000* 


25-50°/ 










Gas Types 












0.025 


0. 1 


500 


-55 to +90° 


6.3 


H 


0. 15 


5696° 


0.1 


0.5 


1300 


-75 to +90° 


6.3 


H 


0.6 


2D2I° 


0.1 


1.0 


1300 


-55 to +90° 


6.3 


H 


0.6 


502-A D 


0.1 


1.0 


1300 


-75 to +90° 


6.3 


H 


0.6 


2050 


0.5 


5.0 


1300 


-75 to +90° 


6.3 


H 


2.6 


6012 


0.8 


8.0 


1500 


-75 to +90° 


6.3 


H 


2.6 


3D22 


* In these two columns, va 


lues for filam 


ent types 


are for 


Maximum Anode 


Amperes. 












* Welder-control service. 












" See Tube Data. 












| Hydrogen Thyratron. 












* Relaxation Oscillator (Sweep-Circuit s 


jrv ice 


. 






* Relay & Grid-Controlled 


Rectifier Serv 


ce. 








f Metal-Shell Type. 


* intermittent 


Service. 


D M 


iniature Type. 
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THY. & IGN. 
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THYRATRON & IGNITRON 
CLASSIFICATION CHART 



IGNITRONS 


Maximum Ratings 






For frequencies fron 


25 to 60 cfis 


TUBE 
TYPE 


Av. 
Anode 
Amp. 


Peak 
Anode 
Amp. 


KVA 
Demand 


Av'g'g 
Time 
Sec. 


RMS 
Suppl y 
Volts 


Peak Inverse 

or Forward 

Volts 


AC Velder-ControL Service] 








22. A- 


550 


100 


22 


250 


_ 




22. A- 


230 


100 


9.2 


600 


- 


5550 


12.1 


1680 


300 


22 


250 


- 


Size A 


12. 1 


700 


300 


9.2 


600 


- 




56 


1 130 


200 


18 


250 


- 




56 


470 


200 


7.5 


600 


- 


5551 


30.2 


3350 


600 


18 


250 


- 


Size B 


30.2 


1400 


600 


7.5 


600 


- 




1 13 1 360 1 600* 1 0.5 


2400 


" 


5554 


75 1 720 1 1200 I 1.5 


2400 


- 


140 


2240 


400 


14 


250 


_ 




140 


930 


400 


5.8 


600 


- 


5552 


75.6 


6730 


1200 


14 


250 


- 


Size C 


75.6 


2800 


1200 


5.8 


600 


- 




207 1 650 1 1 105* 1 0.5 


-2400 


" 


5555 


135 1 1400 1 2400 1 1.66 


2400 


- 


355 


4500 


800 


1 1 


250 


_ 




355 


1870 


800 


4.6 


600 


- 


5553 


192 


13500 


2400 


1 1 


250 


- 


Size D 


192 


5600 


2400 


4.6 


600 


- 




Frequency-Changer Resistance-} 


feldxng 


Service 




56 


336 


- 


6.25 


- 


1500 




16 


1200 


- 


6.25 


- 


1500 




70 


420 


- 


6.25 


- 


1200 


5822 


20 


1500 


- 


6.25 


- 


1200 




Rectifier Service 








200 1 1800 1 - 1 


- 


900 


5555 


150 1 1200 1 - 1 


- 


2100 




100 1 900 1 - 1 
75 | 600 1 - | - 


- 


900 
2 100 


5554 


Intermittent Rectifier Service 








100 1 1600 | - | 6 


- 


500 


5552 


40 1 700 | - | 6 


- 


500 


5551 


T Ratings shown are on a per tube b 
verse paral lei . 


as is with 


two tubes connect 


ed in in- 


A lOOf duty. 









MAY 1, 1955 



TUBE DIVISION 

•AOIO COIfOIATION OF AMERICA. HAMISON, NEW JE«SEY 



THY. & IGN. 
CLASS. CHART 



2D2I 
THYRATRON 

GAS TETRODE, MINIATURE TYPE 




GENERAL DATA 
Electrical : 

Heater, for Uni potential Cathode: 



Voltage (AC or DC). 

Current, with heater volts = 6-3 
Cathode: 

Heating Time, prior to 

tube conduction. . . 10 - 
Direct I nterelect rode Capacitances (Approx.): 

Grid No.l to Anode 0.026 



Kin. 


Av. 


Max. 




5.7 


6.3 


6.9 


volts 


0.54 


0.60 


0.66 


amp 



sec 



Input 2.4 

Output 1.6 

Ionization Time (Approx.): 
For conditions: dc anode vo Its = 100; grid-No. I 
sauare-pul se volts = 50; peak anode amp. 
during conduction = 0.5 0.5 /isec 

Deionization Time (Approx.): 

For conditions: dc anode vol ts = 125; grid-No. I 
volts =-100, grid-No. I resistor (ohms) = 

1000; dc anode amp. = 0. I 35 Atsec 

For conditions: dc anode vol ts = 125; grid-No. I 
volts = -10; grid-No. I resistor (ohms) = 
1000; dc anode amp. = 0. I 75 /xsec 

Maximum Critical Grid Current, with ac anode- 
supply volts ( rms) =460, and average anode 
amp. * 0. I 0.5 /xamp 

Anode Voltage Drop (Approx.) 8 volts 

Grid-No. 1 Control Ratio (Approx.) with grid-No. I 

resistor (megohms) =0; g rid-No. 2 vo I ts = 250 

Grid-No. 2 Control Ratio (Approx.) with grid-No. I 
resistor (megohms) =0; grid-No. 2 resistor 
(megohms)= 0; grid-No. I volts = . . . . 1000 

Without external shield. 

Mechanical : 

Mounting Position Any 

Maximum Overall Length 2-1/8" 

Maximum Seated Length 1-7/8" 

Length, Base Seat to Bulb Top (excluding tip). . 1-1/2" ± 3/32" 

Maximum Diameter 3/4" 

Bulb T- 5-1/2 

Base Small-Button Miniature 7-Pin 

Basing Designation for BOTTOM VIEW 7BN 



Pin 1-Grid No.l 

Pin 2 -Cathode 

Pin 3- Heater 

Pin 4 -Heater 



- indicates a change. 




Pin 5-Grid No. 2 
Pin 6- Anode 
Pin 7-Grid No. 2 



JUNE 15, 1948 



TUBE DEPARTMENT 

IAOIO CORPORATION OF AMPtlCA. HARRISON, NEW JEtSEV 



DATA 




2D2I 
THYRATRON 



RELAY and GR I D-CONTROU.ED RECTIFIER SERVICE 
Maxlmm Ritlngt, Absolute Valuts: 

PEAK ANODE VOLTAGE: 

Forward 

Inverse 

GRID-No.2 (SHIELD-GRID) VOLTAGE: 

Peak, before anode conduction 

Average, during anode conduction - . . 
GRI[>-No.l (CONTROL-GRID) VOLTAGE: 

Peak, before anode conduction 

Average, during anode conduction" . . 
CATHODE CURRENT: 

Peak 

Average" 

Surge, for duration of 0.1 sec. max. . 
GRID-No.2 CURRENT: 

Average" , 

feRID-No.l CURRENT: 

Average" 

*>EAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode 

Heater positive with respect to cathode 
AMBIENT TEMPERATURE RANGE. ..... 

Typical Operating Conditions for Relay Service 

RMS Anode Voltage .117 

Grid-No.2 Voltage 

flMS Grid-No. 1 Bias Voltage .... 5 

DC Grid-No. 1 Bias Voltage 

Peak Grid-No. 1 Signal Voltage. ... 5 

GrioVNO.l-Circu it Resistance .... l.D" 

Anode-Circuit Resistance^ 1200 

Maxiaua Circuit Values: 
Grid-No.l-Circuit Resistance 



650 max. 
1300 max. 


volti 
volts 


-100 max. 
-10 max. 


voj& 
volt| 


-100 max. 
-10 max. 


volts 
volts 


0.5 max. 

0.1 max. 

10 max. 


amp 
amp 
amp 


+0.01 max 


amp 


+0.01 max 


amp 


100 max 
25 max 
75 to +90 


volts 

volts 

°C 


ice: 




400 . 
. 

-6 ! 

6 . 

1.0 . 

2000 . 


volts 
volts 
volts 
volts 
volts 
megohm 
ohms 



10 max. megohms 



Averaged over any interval of 30 sec. max. 
Approximately l«o out of phase with the anode voltage. 
Sufficient restatance, including the tube load, must be used under aity 
conditions of operation to prevent exceeding the current ratings. .'* 
-► indicates a change. 
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TUK DC? AftfMENT 

IADIO GOWOtATtON C* JMfttCA. HAMISOM. MW JtHCY 



DATA 



2D2I 
THYRATRON 




.■H 


OPERATIONAL RANGE 
OF CRITICAL GRID VOLTAGE 




> ' 


TYPE2D2I SHIELD-GRK 

RANGES SHOWN ARE FOR T 
OF GRID' RESISTOR -O.I ME( 
MEG. -AND TAKE INTO ACCOl 
DIFFERENCES BETWEEN INC 
TUBES & SUBSEQUENT DIFF 
DURING TUBE LIFE, FOR A 
VOLTAGE RANGE OF 5.7 TO 

Range for y R 
_IO MeqohmsV /SO.. 


) VOLTS =0 

WO VALUES 
Z. AND 10 
JNT INITIAL 
JIVIDUAL 
ERENCES 
HEATER- 
6.9 VOLTS 

anqe for 
.Meqohm - 

i A 


500^ 
o 

i 

400 2 
cr 

«/> 

300 ^ 
> 
id 

200 o 

z 
< 

100 2 




\ 


k 










i 










\ 










1 










\ 

> 










I 












\ 

\ 








\ 












\ 








1 














V 


► 




1 
















\ 

\ 






\ 


















v 


X 
























\ ) 


-8 -6 -4 -2 
DC GRID-NSI SUPPLY VOLTS 

92CM-65 


J4T2 
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IA0IO COIfOtATION Of AMEIICA. HAIRISON, NEW JEtSEV 



CE-6534T2 



2D2I 




AVERAGE CONTROL CHARACTERISTICS 

- |lllllllllflllllll[lllllllllllllllllllllllllllllll|||||||||||||||||||||||||||| 


g E.p = 6.3 VOLTS | 


:| CONTROL-GRID RESI5TOR=0 OHMS j 1 1 1 1 1 1 1 1 1 1 1 Ifffffff 
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o 
a. 
o 
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*_i 

o 

a. 

\- 
z 
o 
u 



8 

00 


8 

<0 


D-C ANODE VOLTS 




o 


MAY 2, 1944 




RCA VOOR DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 


92CM- 


-653IRI 




2D2I 
THYRATRON 



AVERAGE GRID CHARACTERISTICS 

BEFORE ANODE CONDUCTION 




1 i I 1 1 
TYPE2D2I 
-E f = 6.3 VOLTS 
SHIELD-GRID VOLTS = 






0.06 

c/> 

UJ 

oc 
0.04 Jf 
a. 
2 
< 
O 
OC 

0.02 y 

2 
o 
a. 
O 

It 

o 
tr. 

t- 
z 
o 


























































































\ 










—122. 












f 


100 
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6 


00 
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u 












*^s 
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IK 






- 
AV 


6 -12 -8 -4 

D-C CONTROL-GRID VOLTS 

92CM- 

ERAGE GRID CHARACTERISTI 

DURING ANODE CONDUCTION 




6532TI 
CS 




l I 1 1 1 1 
TYPE 2D2I 
-E f = 6.3 VOLTS 

SHIELD-GRID VOLTS =0 




2 

to 
u 
cc 

UJ 

Q- 

2 
< 

-j 
-J 

-2 2 

a 

s 

OC 

»- 
z 
o 

o 
o 
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-C ANODE MA. = 25 
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J -6 -4 -2 

D-C CONTROL-GRID VOLTS 

92CM-65: 


D 
J3T 
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RCA VICTOR DIVISION 

RADIO CORPORATION OF AMI RICA, HARRISON. NEW JERSEY 



92CM-6532TI 
92CM-6533T 



3C23 
GAS-AND -MERCURY-VAPOR THYRATRON 




NEGATIVE-CONTROL TRIODE TYPE 



GENERAL DATA 
Electrical: 

Filament, Coated: 

Voltage 2.5 ±5% . . . . ac or dc volts 

Current at 2.5 volts. . . 7 amp 

Minimum heating time prior to 

tube conduction 15 sec 

Direct I nterelect rode Capacitance (Approx.): 

Grid to anode 1.8 wit 

Ionization Time (Approx.): 

For con-d it ions: dc anode volts = 100, 
peak grid volts = +30, and peak 

anode amperes = 6 . . . 3 Msec 

Deionization Time (Approx.): 

For conditions: dc anode volts = 120, 
dc grid-supply volts =-20, grid re- 
sistor (ohms) = 10000, and dc 

anode amperes =1.5 360 /xsec 

For conditions: dc anode volts = 120, 
dc grid-supp ly vo Its = -500, grid re- 
sistor (ohms) = 100000, and dc 

anode amperes =1.5 60 /i-Sec 

Anode Voltage Drop (Approx.) 15 volts 

Mechanical: 

Mounting Position Vertical, base down 

Maximum Overall Length 6-1/8" 

Seated Length 5-1/4" ± 1/4" 

Maximum Diameter 2-1/16" 

Cooling Natural circulation of air around tube! 

Weight (Approx.) 3 oz 

Bulb ST- 16 

:ap Medium (JETEC No.Cl-5) 

Base Medium-Shell Small 4-Pin 

with Bayonet (JETEC N.O.A4-10) 
Basing Designation for BOTTOM VIEW 3G 

Pin 1- Filament ®^nPS5) pj n 4 -Filament 

Pin 2 -No Connec- [ ~z_j\ Cap - Anode 

t ion 

Pin 3-Grid 

CONTROL SERVICE 

Maximum Ratings, Absolute Values: For supply frequency up to 400 cPs 

Operating Condensed-Mercury 
Temperature Range 

-U0° to +I00°C -1*0° to +80°C 

PEAK ANODE VOLTAGE: 

Forward 200 max. 1250 max. volts 

Inverse 200 max. 1250 max. volts 

without external shield. -*- Indicates a change. 

4 " 56 TUBE DIVISION DATA 

RADIO CORPORATION OF AMEIICA, HARRISON, NEW JERSEY 





3C23 
GAS- AND- MERCURY -VAPOR THYRATRON 



-10 max. 



6 max. 
1.5 max. 



120 max. 



-500 max. volts 
-10 max. volts 



amp 
amp 



Operating Condensed-Mercury 
Temperature Range 

-H0° to +I00°C -W to +80°C 

GRID VOLTAGE: 

Peak or DC, before 

tube conduction -500 max. 

Average*, during 

tube conduction 

ANODE CURRENT: 

Peak 

Average* 

Fault, for duration of 

0.1 second max 

GRID CURRENT: 

Average* +0.01 max. +0.01 max. amp 

Averaged over one conducting period. 

* Averaged over any interval' of 5 seconds maximum. 

• Averaged over period of grid conduction. 



MEDIUM CAP 
JETEC N«CI-5 



6 max. 
1.5 max. 

120 max. 

+0.01 max. 




ST 16 BULB 



ZONE WHERE 
CONDENSED -MERCURY 
TEMPERATURE SHOULD 

BE MEASURED 



MEDIUM-SHELL 

SMALL 4-PIN 
BAYONET BASE 
JETEC N*A4-IO 

92CS-6745R2 



4-56 



TU8ECMVBION 

IAOIO COIKHATION Of AMMlCA, HAMIS0N. NEW JEISCY 



DATA 



3C23 
GAS- AND - MERCURY-VAPOR THYRATRON 




OPERATIONAL RANGE 




OF CRITICAL GRID VOLTAGE 






RANGE IS FOR CONDITIONS WHERE: 






E f = 2.5 VOLTS AC ±5 *7oi CIRCUIT RE- 






TURNS TO CENTER TAP OF FILAMENT 






TRANSFORMER. THE RANGE INCLUDES 






INITIAL AND LIFE VARIATIONS OF IN- 






DIVIDUAL TUBES. GRID RESISTOR=0 






TO 100000 OHMS. CONDENSED-MERCURY 






TEMPERATURE = -40°C TO +80°C. 
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DC GRID-SUPPLY VOLTS 


92CS-6703T2 
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TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



CE-6703T2 



3C23 
GAS - AND - MERCURY- VAPOR THYRATRON 




OPERATIONAL RANGE 




OF CRITICAL GRID VOLTAGE 






RANGE IS FOR CONDITIONS WHERE: 






E f = 2.5 VOLTS AC ± 5 *7oi CIRCUIT RE- 






TURNS TO CENTER TAP OF FILAMENT 






TRANSFORMER. THE RANGE INCLUDES 






INITIAL AND LIFE VARIATIONS OF IN- 






DIVIDUAL TUBES. GRID RESISTOR=0 






TO 100000 OHMS. CONDENSED-MERCURY 






TEMPERATURE = -40°C TO +80°C. 
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Jy 


'///> 


y& 


'A/As 


^ 


z\ 
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DC GRID-SUPPLY VOLTS 


92CS-6703T2 



4-56 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



CE-6703T2 



3C45 
HYDROGEN THYRATRON 

POSITIVE-CONTROL, TPJODE TYPE 




+5S 
-10* 



6£«ERAL DATA 
Electrical: 

Heater, for Uni potential Cathode: 

Voltage 6.3 

Current at 6.3 volts: 

Minimum 2.0 

Average ......... 2.3 

Maximum 2.5 

Minitftum Heating Time . . 2 

Direct I nterelect rode Capacitances (Approx.): 

Grid to Anode 3-9 

Grid to Cathode 8.6 

Ionization Time (Approx. )° 0.6 

Deionization Time (Approx.) 25 

Anode-Cathode Voltage Drop (Approx.): 

At middle of pulse duration 150 

Maximum Variation in Firing Time (Jitter) . 0.06 



ac or dc volts 



amp 

amp 

amp 

ninutes 

ftsec 
/xsec 

volts 
/xsec 



Mechanical: 

Operating Position Any 

Overall Length . 4-3/4" ± 1/4" 

Seated Length 4-1/8" ± 1/4° 

Maximum Diameter 1-9/16* 

Bulb T-12 

Cap Small (JETEC No.Cl-1) 

Base . . Medium-Shell Small 4-Pin, Micanol tJETEC No.A4-9) 
BOTTOM VIEW 



Pin 1 -Heater 
Pin 2 -Cathode 
Pin 3-Grid 




Pin 4 -Heater, 
Cathode 
Cap - Anode 



Cool ing r Natural 

PULSE MODUUTOR SERVICE 
Maximum and Minimum CCS* Ratings, Absolute Values: 
DC ANODE-SUPPLY VOLTAGE 800 min. volts 

Defined as the time interval between the point on the rising portion of 
the grid pulse which is 26* of the peak unloaded pulse amplitude and 
the point on the anode-current pulse which is 16% of its peak amplitude. 
The anode-current pulse has a time rise of 0.05 microsecond maximum. The 
grid pulse has a peak amplitude of 130 volts minimum, has a rise time 
of 0.5 microsecond maximum, and is suppl ied by a driver having 1500 ohms 
maximum internal impedance. 
Continuous Commercial service. 
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PEAK ANODE VOLTAGE: 

Forward (Ebmf)* 3000 max. volts 

Inverse 5% of Ebmf min. volts 

After anode-current pulse: 4 

During first 25 Aisec 1500 max. volts 

After first 25 /isec 3000 max. volts 

GRID VOLTAGE: 
Negative (DC or Peak), 

before conduction 200 max. volts 

Peak Positive Pulse 175 min. volts 

ANODE CURRENT: 

Peak 35 max. amp 

Average 0.045 max. amp 

Rate of Rise 750 max.amp/jusec 

OPERATION FACTORf 3 x.l0» max. 

PULSE DURATION* 6 max. /xsec 

AMBIENT TEMPERATURE -50 to +90 °C 

Typical Operation* at 2000 pps in Circuit of Fig. I: 

Pulse Duration 
of 0.5 usee 

DC Anode-Supply Voltage 1250 volts 

Peak Anode Voltage: 

Forward 3000 volts 

Inverse: 

Immediately after anode- 
current pulse . . . 530 volts 
Grid Voltage: 

Negative, before conduction volts 

Peak Positive Pulse (Unloaded) . . . 175 volts 

Effective Grid-Circuit Resistance . . . 1000 ohms 
Anode Current: 

Peak 35 amp 

Average 0.035 amp 

Operation Factorf 2.1x10^ 

Peak Power Output to 

Pulse Transformer (T) . . . 43000 watts 

Maximum Circuit Values: 

Effective Grid-Circuit Resistance . . . 1500 max. ohms 

* in applications where the anode voltage is applied instantaneously, the 
power-supply filter should be designed so that the peak forward anode 
voltage is applied at a rate not to exceed 75000 volts per second. 
Exclusive of spike not having more than 0.05 microsecond duration. 

• operation with a bulb temperature within the approximate range of 60° 
to 90°C measured on the bulb directly opposite the anode is recommended 
for longest life. To attain this temperature under operating conditions 
Involving low ambient temperature, the use of a heat-conserving end- 
sure for the tube may be necessary. 

Averaged over any cycle. 

t,*t See next page. 
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t Defined as Peak Forward Anode Volts x Pulse Repetition Rate (PPs) x Peak 
Anode Amperes (excluding spike). 

Pulse duration is defined as the time interval between points on the 
pulse envelope at which instantaneous amplitudes are equal to 70.71 of 
the maximum amplitude excluding spike. 

OPERATING CONSIDERATIONS 

The ambient-temperature operating range for the 3C4-5 ex- 
tends from -50° to +90°C (-58° to +I94°F). Within this 
range, there is no appreciable effect on the electrical 
characteristics of the tube. However, for longest life, 
it is recommended that the tube be operated with a bulb 
temperature within the approximate range of 60° to 90°C 
(140° to I94°F). Under no circumstances should a stream 
of cooling air be applied to the glass envelope. 

The Connector for the anode cap should be of the heat- 
radiating type and should have ample current-carrying 
capability for the operating requirements. 



Fig. l - Typical Pulse-Modulator Circuit 
Operating at 2000 Pps. 




e gg: 



R 2 : 
R L : 



Blocking Capacitor, 0.001 /if 

Pulse Generator supplying peak positive pulse grid 
voltage of 175 volts (unloaded) 

Charging Choke, 5 henries 

Pulse-Forming Network with iterative impedance of 

50 ohms, and a two-wa^ trans- 
mission time of 0.5 microsecond 

Grid Resistor, 30000 ohms 

Effective Resistance of grid circuit, 1000 ohms 

Load Resistance, value reflected into primary of 

transformer (T) Is 35 ohms. 
Matching Pulse Transformer 
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l 9 /, 6 MAX. 








SMALL CAP j 

""JETEC N2 Cl-I 


1 


1 


, 












8^ 
4" 


r ^ 


TI2 
BULB 


43 

i 


'4 




s / 








1 


MEDIUM- SHELL 
. SMALL 4-PIN 
~^ BASE 

JETEC NSA4-9 


~" '» 


j y 






92CS-7757 






Devices and arrangements shown or described herein may 
use patents of RCA or others, information contained 
herein Is furnished without responsibility by RCA for 
its use and without prejudice to RCA's patent rights. 
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3D22-A 
GAS THYRATRON 

NEGATIVE-CONTROL TETRODE TYPE 
Supersedes Type 3D22 
' GENERAL DATA 

Electrical : 
Heater, for Uni potential Cathode: 

Min. Av. Max. 

Voltage 5.7 6.? 6.9 ac or 

Current at 6.3 volts. . . - 2.6 2.85 
Cathode: 

Minimum heating time prior to 

tube conduction 30 

Maximum outage time without reheating. . 3 
Direct I nterel ect rode Capacitances 

(Approx. ) :° 

Grid No.l to anode* 0.1 

Grid No.l to cathode, grid No. 2, 

base shell, and heater 8.5 

Anode to cathode, grid No. 2, 

base shell, and heater 4.6 

Ionization Time (Approx.): 

For conditions: dc anode volts r 100, 
grid-No. I square-pu I se vol ts ~ +100, 
and peak anode amperes during con- 
duction - 8 0.5 

De ionization Time (Aoprox.): 

For conditions: dc anode volts - 125, 
dc grid-No. I volts - -200, grid-No. I 
resistor (ohms) - 1000, and dc anode 

amperes - 0.8 150 

For conditions: dc anode volts - 125, 
dc grid-No. I volts --I4.8, grid-No. I 
resistor (ohms) - 1000, and dc anode 

amperes = 0.8 400 

Maximum Critical Grid-No. 1 Current: 

For conditions: ac anode-supply volts 
= 460 ( rms ), and ave rage anode ampe res 

= 0.8 0.8 

Anode Voltage Drop (Approx.) 10 

Grid-No. 1 Control Ratio (Aoprox.): 

For conditions: grid-No. I resistor 
(megohms) - to 0.1, grid-No. 2 re- 
sistor (megohms) - 0, and grid-No. 2 

volts - 150 

Grid-No. 2 Control Ratio (Approx.): 

For conditions: grid-No. I resistor 
(megohms) = 0, grid-No. 2 resistor 
(megohms) = to 0.1, and grid-No. I 
volts =■ -3 650 

°Witnout external shield. 

With all other electrodes and Dase shell connected to ground. 




dc vol ts 
amp 



sec 
sec 



tx/zf 
/x/xf 



/xsec 



yu.sec 



Axsec 



/xamp 
vol ts 
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Mechanical: 

Mounting Position Any 

Maximum Overall Length 4-5/8" 

Maximum Seated Length 4" 

Maximum Diameter 2-3/8" 

Weight (Approx.) 5 oz 

Bulb T-16 

Base Medium-Metal -Shell Giant 7-Pin 

with Bayonet (JETEC No.A7-17) 
Basing Designation for BOTTOM VIEW 7BV 

® 
Pin 1 - Heater Q^/^NS) Pin 5 " Grid No * 2 
Pin 2 - Grid No. 2 A ^/[X^v\V Pin 6 - Anode 
Pin 3 - Cathode (J^X-^r V®^*' Pin 7 - Heater 
Pin 4 - Grid No.l 

AA'= PLANE OF ELECTRODES 

RELAY AND GRID-CONTROLLED RECTIFIER SERVICE 

Maximum Ratings, Absolute Values: 

PEAK ANODE VOLTAGE: 

Forward 650 max. volts 

Inverse 1500 max. volts 

GRILVNo.2 (SHIELLVGRID) VOLTAGE: 

Peak, before tube conduction -100 max. volts 

Averaged, during tube conduction .... -10 max. volts 

GRILVNo.l (CONTROL-GRID) VOLTAGE 

Peak or DC, before tube conduction . . . -200 max. volts 
Average*, during tube conduction .... -10 max. volts 

CATHODE CURRENT: 

Peak 8 max. amp 

Averaged 0.8 max. amp 

Fault, for duration of 0.1 second max. . 30 max. amp 

AVERAGE GRILVNo.2 CURRENT* +0.1 max. amp 

AVERAGE GRID-No.l CURRENT* +0.05 max. amp 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode 100 max. volts 

Heater positive with 

respect to cathode 25 max. volts 

AMBIENT-TEMPERATURE RANGE -75 to +90 °C 

Maximum Circuit Values: 

Grid-No. 1-Ci rcu it Resistance 2 max. megohms 

)jf Averaged over any interval of 30 seconds maximum. 
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SPECIAL PERFORMANCE TESTS 

Made m conformance with indicated sections of 

MIL-E-iB Specifications dated 2 May 2952 

4.9.19.2 (F-66) High-Frequency Vibration: 

The tube is rigidly mounted on a table vibrating with simple 
harmonic motion at a frequency of 50 ± 2 cps with a fixed 
amplitude of 0.040" ± 0.0025" (total excursion is double 
the amplitude). Maximum acceleration is lOg. No voltage 
is applied during vibration. Tube is vibrated for 10 
minutes in such manner that table motion is along shortest 
line between anode and cathode. This test will not cause 
tube to be inoperative. 
4.10.19 (F-64) Thyratron High-Voltage Operation: 

Min. Max. 
Grid-Mo. 1 Supply Voltage (1) -4.4 -9.2 volts 

This test is made after two light taps with a felt hammer 
(similar to type used for noise tests) in direction from 
cathode to anode under the following conditions: heater 
voltage of 6.3 volts rms, anode supply voltage of 500 volts 
rms, grid No. 2 tied to cathode, load resistance of 2000 
ohms, and grid-No. 1 circuit-resistance of 2 megohms. Tube 
conduction is indicated by an oscilloscope connected between 
anode and cathode and ceases when the grid-No. 1 supply 
voltage is increased negatively within indicated range. 

Grid-Mo. 1 Supply Voltage (2) -4.4 -9.2 volts 

This test is made as for Grid-No. 1 Supply Voltage (1), ex 
cept that the taps are made in direction from anode to 
cathode. 

Voltage Difference - 1 volt 

The difference between the val ue of grid-No. 1 supply voltage 
in the first and second grid-No. 1 supply voltage tests will 
not exceed the specified value. 

OPERATING CONSIDERATIONS 

Sufficient anode-circuit resistance , including the tube 
load, must be used under any conditions of operation to 
prevent exceeding the current ratings of the tube. 
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DC Voltage Control 

PHASE SHIFTER 




SINGLE- 
/ PHASE 
/ SUPPLY 



FIG. 2 FULL-WAVE SINGLE-PHASE 
PHASE SHIFTER 
99 




FIG. 3 SERIES SINGLE-PHASE 
AC Voltage Control 

PHASE SHIFTER 




FIG.4 FULL-WAVE SINGLE-PHASE 



NOTES 92CL-8596 

T= PEAKING TRANSFORMER 
IN FIG. 3. THE RECTIFIER TUBES MAY BE 
3D22-A's USED AS DIODES. THE 3D22-A 
IS USED AS A DIODE BY CONNECTING 
GRIDS N22 AND N«l TO CATHODE (PIN 3) 

Devices and arrangements shown or descrioed herein may 
use patents of RCA or others. Information contained 
herein is furnished without respons i D i 1 i ty by RCA for 
its use and without prejudice to RCA's patent rights. 
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Numerical Relationships Among Electrical Quantities 




■■ 

E = Trans. Sec. Voltage (RMS) 


l av = Average DC Output Current 


E av = Avera 9 e D C Output Voltage 


1 b = Average Anode Current 


E bmf = Peak Forward Anode Voltage 


l p = Anode Current (RMS) 


E bm j = Peak Inverse Anode Voltage 


1 pm = Peak Anode Current 


E m = Peak DC Output Voltage 


P ac = Load volt-Amperes 


E r = Major Ripple Voltage (RMS) 


P a i = Line Volt-Amperes 


f = Supply Frequency 


p ap = Trans - Pri - Volt-Amperes 


f f = Major Ripple Frequency 


P as = Trans. Sec. Volt-Amperes 


P dc = DC Power (E av x i av ) 


Note: Conditions assumed involve sine-wave supply; zero 


voltage drop in tubes; no losses in transformer and cir- 


cuit; no back emf in the load 


circuit; and no phase-back. 


RATIO 


Fig. 1 


Fig. 2 


Fig. 3 


Fig. 4 


Voltage Ratios 










E/E av 


2.22 


1 . 1 1 


1 . 1 1 


- 


Ebmi/E 


1 .41 


2.83 


1 .41 


1 .41 


Ebmi /Eav 


3. 14 


3. 14 


1.57 


- 


E m /£ av 


3. 14 


1.57 


1.57 


- 


E r /Eav 


1 . 1 1 


0.472 


0.472 


- 


Ebmf/E: 










Re si stive Load 


1 .41 


1 .41 


1 .41 


1 .41 


Inductive Load 9 


1 .41 


2.83 


1 .41 


1 .41 


Frequency Ratio 


f r /f 1 1 


2 


2 


- 


Current Ratios 


V'av 


1 .57 


0.785 


0.785 


- 


"b/lav 


1 


0.5 


0.5 


- 


Resistive Load 










' pm' ' av 


3. 14 


1 .57 


1 .57 


- 


1 pm/ ' b 


3. 14 


3. 14 


3. 14 


3. 14 


Inductive Load 










1 pn/ ' av 


~ 


1 


1 


- 


Power Ratios 


Pac 7 ' b^bmf 


~ 


- 


- 


1.57 


Resistive Load 










p as /p dc 


3.49 


1 .74 


1 .24 


- 


P ap /P dc 


2.69 


1 .23 


1 .24 


- 


P al /P dc 


2.69 


1 .23 


1 .24 


- 


■: See next page. 
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RATIO 



Fig. I 



Fig. 2 



Fig. 3 



Fig. 4 



Power Rat ios (Cont* d) 



Inductive Load 
Pas'Pdc 



1.57 
I. I I 
I. I I 



I. I I 
I. I I 
I. I I 



The use of a large filter-input choke is assumed, except for the circuit 
in Fig. 4. 



CIRCUIT 
Single-Phase 



MAX. 
TRANS. 
SEC. 
VOLTS 
(RMS) 
E 



APPROX. 

DC 

OUTPUT 

VOLTS 

TO FILTER 



MAX. 

DC 

OUTPUT 

AMPERES 

lav 



MAX. 


MAX. 


DC 


AC 


OUTPUT 


OUTPUT 


WATTS 


VOLT- 


TO FILTER 


AMPERES 


Pdc 


p ac 



Fig. I 
Half-Wave 



Fig. 2 

Full-Wave: 

Resistive Load 
Inductive Load 



460 
230 



410 
205 



1.6 
1.6 



660 
330 



Fiq.3 
Series 



Fig. 1 
Full -Wave 



2 V 



H 



- 2 '/,/ MAX. 



r. 



MEDIUM-METAL- 
SHELL GIANT 
7-PIN BAYONET 

BASE ^ 

JETEC N« A7-I7 



92CM-6569R2 
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OPERATIONAL RANGE 
OF CRITICAL GRID-N2I VOLTAGE 



I I I I I I I I I 

GRID N«2 (SHIELD)CONNECTED TO CATHODE. 
RANGES SHOWN ARE FOR TWO VALUES OF 
GRID-N2I RESISTOR. Ql MEG AND 2 MEC.AND 
TAKE INTO ACCOUNT INITIAL DIFFERENCES 
BETWEEN INDIVIDUAL TUBES AND SUBSE- 
QUENT DIFFERENCES DURING TUBE LIFE, 
FOR HEATER-VOLTAGE RANGE OF 5.7 TO 
6.9 VOLTS. AND FOR AN AMBIENT TEMPER- 
ATURE RANGEOF-40TO+90°C. 



Ranqe foi\ /Ranqe for 

2Meqohms\ ... X^..9:\^ ec i ^ m 




O 
200 ^ 

UJ 

a 
o 

z 

100 < 

o 
< 



-8 -6 -4 -2 

DC GRID-Nftl SUPPLY VOLTS 

92CM-6483T3 
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AVERAGE GRID-N2I 
CHARACTERISTICS 

BEFORE TUBE CONDUCTION 



E.f =6.3 VOLTS 
- GRID N«2 (SHIELD) CON 
NECTED TO CATHODE 
GRID-N*' RFSISTOBfOHMS 


=0 . 


-♦008 
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-16 -12 -8 -4 

DC GRID-N«I SUPPLY VOLTS 

92CS-6865TI 



AVERAGE GRID-N2I 
CHARACTERISTICS 

DURING TUBE CONDUCTION 



Ef 


1 1 1— -r 

= 6.3 VOLTS 








NECTED Tb"" CATHODE" 
GRID-N»2 RESISTOR(OHMS)=0 
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Electrical: 



DATA 



Heater, for Unipotential Cathode 

Voltage* 

Current 10 

Direct Interelectrode Capacitance: 

Grid-No. 1 to Anode (Approx.) 
Peak Voltage Drop (Approx.). . 
Approx. Control Characteristics: 

Anode Voltage 

Grid-No. 2 Voltage 

Grid-No. 1 Voltage 

Ionization Time (Approx.). . . 
Deionization Time (Approx.). . 

Mechanical: 



Continuous 


Intermittent 


Service 


Service 




5.0 5.0 


5.5 


5.0 


volts 


10.0 10.0 


11.0 


10.0 


amp 


0.3 0.3 


0.3 


0.3 


uuf 


16 16 


16 


16 


volts 


100 1000 


100 


1000 


volts 











volts 


+ 1 -9 


+ 1 


-9 


volts 


10 10 


10 


10 


usee. 


1000 1000 


1000 


1000 


usee. 



Mounting Position Vertical, Base Down 

Overall Length 11" ± 1/4" 

Seated Length 10-1 A" ± lA" 

Greatest Radius 2-13/16" 

Bulb ST-30 

Caps "No. 3917 

Base Super-Jumbo 4-Pin, with Bayonet 



Maximum Ratings , Absolute Values: 
Continuous 
Service 
PEAK FORWARD ANODE VOLT. 2500 
PEAK INVERSE ANODE VOLT. 2500 
GRID-No.l (C0NT.GRID) VOLT.: 
Before Conduction. . . -1000 
During Conduction. . . -10 
GRID-No.2 (SH'LD GRID) VOLT.: 
Before Conduction. . . -500 
During Conduction. . • -10 
INSTANTANEOUS ANODE CUR.: 

Below 25 Cycles. ... 12.8 
25 Cycles and Higher . 4.0 
AVERAGE ANODE CURRENT. . 6.-4 
SURGE ANODE CUR., for 

0.1 sec, max. 400 
INSTANTANEOUS GRID-No.l CUR. 1.0 
AVERAGE GRID-No.l CUR. . 0.25 
INSTANTANEOUS GRID-No.2 CUR. 2.0 
AVERAGE GRID-No.2 CUR. . 0.5 
TIME OF AVERAGING CURRENT 15 
COND. -MERCURY TEMP. RANGE* 40-80 



Intermittent 
Service 



750 
750 

-1000 
-10 

-500 
-10 

5.0 

77 

2.5 

400 

1.0 

0.25 

2.0 

0.5 

5 

30-95 



10000 
10000 

-1000 
-10 

-500 

-10 

8.0 
16 

4.0 

160 
1.0 

0.25 

2.0 

0.5 

15 

25-50 



max. volts 
max. volts 

max. volts 
max. volts 

max. volts 
max. volts 

max. amp 
max. amp 
max .amp 

max. amp 
max .amp 
max. amp 
max. amp 
max.emp 
max.eec 
°C 



*■ Must be applied 5 minutes before anode voltage is applied. 
* Recommended condensed-mercury temperature = 40°C. 
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_,i3"DIA., 
J l6,MAX~n 



ANODE 

TERMINAL 
CAP N2 3917 
CONTROL- 
GRID 
TERMINAL 




CONTROLLING 
MERCURY 
TEMPERATURE 2 



CATHODE —/ 
4 HEATER 
TERMINAL 

SHIELD- GRID ^ 
TERMINAL 



CATHODE.GRIDS 
& ANODE RETURN 
TERMINAL 9 ^cS-6699 



OPERATIONAL REGION 
OF CRITICAL GRID VOLTAGE 




-18-16-14-12-10 -8 -6 -4 -2 +2 +4 +6 +8 

D-C GRID VOLTAGE AT START OF DISCHARGE IN VOLTS 92CS-6702 
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5.0 
10.0 



~i x i i DATA 
Electrical: 

Continuous 

Service 

Heater, for Unipotential Cathode : 

Voltage* 5.C 5.0 

Current 10.0 10.0 

Direct Interelectrode Capacitance (Approx.): 
Grid No.l to Anode 0.07 0.O7 0.07 

Peak Voltage Drop . . 16 16 16 

Approx. Control Characteristics: 

Anode Voltage ... 100 2000 100 
Grid-No. 1 Voltage . +1.0 -14 +1.0 
Grid-No. 2 Voltage .00 

Ionization Time (Approx.) 10 10 10 

Deionization Time 

(Approx.) 1000 1000 1000 

Mechanical: 



Welder-Control 
Service 



5.5 

11.0 

0.07 
16 

2000 

-14 



10 

1000 



volts 
amp 

uuf 
volts 

volts 

volts 

volts 

usee 

usee 



Mounting position Vertical, Radiator Down 

Overall Rigid Length 13-11/16" ± 1/16" 

Greatest Radius 2-5/8" 

Terminals See Outline Drawing 



Maximum Ratings, Absolute Values: 



Continuous 
Service 

2000 max. 
2000 max. 



Welder- 
Control 
Service 

750 max. 

750 max. 



volts 
volts 



PEAK FORWARD ANODE VOLT. 
PEAK INVERSE ANODE VOLT. 
GRID-No.l (CONT. GRID) VOLT.: 

Before Conduction .... -1000 max. -1000 max. 

During Conduction .... -10 max. -10 max. 
GRID-No.2 (SHL'D GRID) VOLT.: 

Before Conduction .... -300 max. -300 max. 

During Conduction .... -5.0 max. -5.0 max. 
INSTANTANEOUS ANODE CUR.: 

Below 25 Cycles 13.0 max. 13.0 max. 

25 Cycles and Higher. . . 40 max. 77 max. 

AVERAGE ANODE CURRENT** . . 6.4 max. 2.5 max. 
SURGE ANODE CURRENT for 

0.1 sec. max. 400 max. 400 max. 

INSTANTANEOUS GRID-No.l CUR. 1.0 max. 1.0 max. 

AVERAGE GRID-No.l Cur.** . 0.25 max. 0.25 max. 

INSTANTANEOUS GRID-No.2 CUR. 2.C max. 2.0 max. 

AVERAGE GRID-No.2 CUR.**. . 0.5 max. 0.5 max. 

C0ND.- MERCURY TEMP. RANGE* 40 - 30 30 - 95 
* Must be applied at least 5 minutes before anode voltage 

is applied. 
** Averaged over any 15-second interval. 
A Recommended condensed- mercury temperature 40°C. 



volts 
volts 

volts 
volts 

amp 
amp 
amp 

amp 
amp 
amp 
amp 
amp 
°C 



MAY 1, 1946 



TUBE DIVISION 

IAOIO CORfOIATION OP AMHICA. HAttlSON. NEW JEtSEY 



TENTATIVE DATA 




172 
THYRATRON 




92CS-6706 



HEATER TERMINAL 

STAMPEO WITH 

LETTER "F 



40THREAO 
THREADED »* FROM 



^HEATER 
1 CATHODE 
TERMINAL 
STAMPED 
WITH LETTER 
"K" 



MAY 1, 1946 



TUBE DIVISION 

IAOIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 



CE-6706 



172 
THYRATRON 




TYPICAL CONTROL CHARACTERISTIC 

SHADED AREA SHOWS RANGE OF CHARACTERISTIC 

CONDENSED- MERCURY TEMP. 40° C 

SHIELD GRID CONNECTED TO CATHODE 



2000 




-24 -20 -« -12 -8 -4 +4 

D-C CONTROL- GRID VOLTAGE 
AT START OF DISCHARGE IN VOLTS 



92CS-6698 



MAY 1, 1946 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



CE-6698 



502-A 
GAS THYRATRON 

NEGATIVE-CONTROL TETRODE TYPE WITH METAL SHELL 




GENERAL DATA 
Electrical : 

Heater, for Uni potential Cathode: 

Min. Av. Max. 

Voltage 5.7 6.3 7 ac or dc volts 

Current at 6.3 volts . - 0.6 0.66 amp 

Cathode: 

Minimum heating time 

prior to tube conduction 10 sec 

Direct Interelectrode Capacitances: 

Grid No.l to anode 0.2 wif 

Grid No.l to cathode & shell, grid 

No u 2 f and heater 2.5 /i/zf 

Ionization Time (Approx.) 0.5 /xsec 

De ionization Time (Approx.): 

For conditions: dc anode ma = 100, 
g rid-No. l-c i rcu i t resistor (ohms) 
= 1000, and dc grid-No. I supply 

volts = -250 10 /xsec 

For conditions: dc anode ma = 100, 
g rid-No. l-c i rcu i t resistor (ohms) 
= 1000, and dc grid-No. I supply 

volts = -15 150 ^xsec 

Maximum Critical Grid-No. 1 Current: 
For conditions: anode volts ( rms ) 
= 460, and dc grid-No. I volts ad- 
justed to cutoff 2 //amp 

Anode Voltage Drop 8 volts 

Mechanical: 

Mounting Position Any 

Maximum Overall Length 2-5/8" 

Seated Length 1-31/32" ± 3/32" 

Maximum Diameter 1-5/16" 

Weight (Approx.) 2 oz 

Bulb Metal Shell MT8G 

Base Small -Wafer Octal 8-Pin (JE.TEC No.B8-21) 

BOTTOM VIEW 



Pin 1 - 

Pin 2 - 
Pin 3 - 
Pin 4 - 



No Connec- 
tion 

Heater 

Anode 

No Connec- 
tion 




Pin 5 - Grid No.l 
Pin 6 - Grid No. 2 
Pin 7 - Heater 
Pin 8 - Cathode, 
Shell 



RELAY and GRID-CONTROLLED RECTIFIER SERVICE 
Maximum Ratings, Absolute Values: 
PEAK ANODE VOLTAGE: 

Forward 180 max. 650 max. 

Inverse 360 max. 1300 max. 



vol ts 
vol ts 



-*- indicates a change. 



MAY 1, 1955 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



DATA 




502-A 
GAS THYRATRON 



grid-no. 2 (shield-grid) 

VOLTAGE: 
Peak, before tube 

conduction 

Average - , during tube 

conduction 

GRID-No.l (CONTROL-GRID) 
VOLTAGE: 
Peak, before tube 

conduction 

Average", during tube 

conduction 

CATHODE CURRENT: 

Peak 

Average* 

Fault, for duration of 

0.1 second max 

GRID-No.2 CURRENT: 

Average" 

GRID-No.l CURRENT: 

Average" 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode . . . 
Heater positive with 

respect to cathode . . . 
AMBIENT-TEMPERATURE RANGE. . 



-100 max. 
-5 max. 



-100 max. volts 
-5 max. vol ts 



-250 


max. 


-250 


max. 


vol ts 


-10 


max. 


-10 


max. 


volts 


1.0 


max. 


1.0 


max. 


amp 


0.2 


max. 


0.1 


max. 


amp 


10 


max. 


10 


max. 


amp 


+0.01 


max. 


+0.01 


max. 


amp 


+0.01 


max. 


+0.01 


max. 


amp 


100 


max. 


100 


max. 


volts 



25 max. 25 max. vol ts 
-55 to +90 -55 to +90 °C 



Averaged over l cycle. 

Averaged over any interval of 30 seconds maximum. 



For Dimensional Out Line, see GENERAL SECTION 



MAY 1, 1955 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



DATA 



502 -A 
GAS THYRATRON 




OPERATIONAL RANGE 


OF CRITICAL GRID-N^I VOLTAGE 




E.p = 6.3 VOLTS ± 10 <7o 






.GRID N2 2 CONNECTED TO CATHODE 






GRID-N2I RESISTOR COHMS) = 






TO 0.1 MEGOHM 






THIS RANGE INCLUDES INITIAL AND 






LIFE VARIATIONS OF INDIVIDUAL TUBES 






AND COVERS AN AMBIENT TEMPERATURE 






RANGE OF -55 TO +90°C. 
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DC GRID-NS- 1 VOLTS 


92CM-7074TI 



MAY 1, 1955 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



CE-7074T1 




502-A 

OPERATIONAL RANGES 

OF CRITICAL GRID-N* I VOLTAGE 

FOR VARIOUS GRIP-NA2 VOLTAGES 




APRIL 26, 1955 



DC ANODE VOLTS 



TUBE DIVISION 

IAOIO COtfOtATION Of AMBICA. HAIUSON. MW JMKT 



92CM-8607 



502-A 
CHARACTERISTIC CURVES 






MAXIMUM GRID -N 2.1 

CHARACTERISTIC 

BEFORE TUBE CONDUCTION 






tf = 6.3 VOLTS 
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290 -200 -ISO -100 -50 
DC GRIO-N* 1 VOLTS 

92CS-86I0T 

AVERAGE GRID-N^I 

CHARACTERISTICS 

DURING TUBE CONDUCTION 




Lf - 6.3 VOLTS 
GRID NS2 CONNECTED 
TO CATHODE 
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DC GRID-N*! VO 
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92CM-7072TI 



MAY 1, 1955 



TUBE DIVISION 

IADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



CE-8610T 
-7072T1 



629 
THYRATRON 

GAS-TRIODE 




DATA 



Electrical: 



Heater, for Unipotential Cathode: 

Voltage* 2.5 

Current, 2.6 

Direct Interelectrode Capacitances 



Grid to Anode 3.3 

Grid to Cathode. ... 3. 3 

Anode to Cathode ... 1.8 

Peak Voltage Drop. ... 15 
Control Characteristic . Negative 

Ionization Time (Approx.) 10 
Deionization Time (Approx.) 1000 

Mechanical: 



(Approx.): 



volts 
4 amp 



• MM** 
volts 



^.seconds 
u\seconds 



Mounting Position * Any 

Maximum Overall Length £-1/4" 

Maximum Seated Length 3-5/8" 

Maximum Diameter 1-9/16" 

Bulb ST-12 

Base Small 5-Pin 



Maximum Ratings, Absolute Values: 



PEAK FORWARD ANODE VOLTAGE 

PEAK INVERSE ANODE VOLTAGE 

PEAK GRID VOLTAGE 

PEAK ANODE CURRENT 

AVERAGE ANODE CURRENT** 

SURGE ANODE CURRENT for 0.1 sec. max. 
GRID CURRENT, Before Conduction . . 

PEAK GRID CURRENT 

AVERAGE GRID CURRENT** 

DC HEATER-CATHODE POTENTIAL RANGE . 
AMBIENT TEMPERATURE RANGE 



350 max. 

350 max. 

-90 max. 

0.2 max. 
0.04. max. 

2.0 max. 

2.5 max. 
20 max. 

0.4- max. 
-45 to +5 
-40 to +70 



volts 

volts 

volts 

amp 

amp 

amp 

Hamp 

ma. 

ma. 

volts 

°C 



* Heater voltage must be applied at least 30 seconds before 
start of tube conduction. 

** Averaged over any 10-second interval- 



MAY 1, 1946 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



TENTATIVE DATA 




629 
THYRATRON 



SMALL — 
5-PIN BASE 



ANODE . •GRID 



OPERATIONAL REGION 
OF CRITICAL GRID VOLTAGE 



TYPE 629 
-Ef =2.5 VOLTS - 



CONDUCTING 



NON-CONDUCTING 




360 
320 

280 I 

i 
c 

240^ 
c 
*■ 

200 I 
160 \ 

120 <. 

< 

80 
40 



-6 -4 -2 
DC GRID VOLTS 



92CS-6736 



MAY 1, 1946 



TUBE DIVISION 

■ADIO CORPORATION OP AMERICA. HARRISON. NEW JERSEY 



CE-6737-6736 



672 
THYRATRON 

MERCURY-VAPOR TETRODE 




Electrical: 



DATA 



Heater, for Unipotential Cathode: 

Voltage* 5.0 volts 

Current 6 « amp 

Direct Interelectrode Capacitances^ (Appro*.): 

Grid No.l to Anode . . . 0.04 % Wif 

Grid No. 2 to Anode ... 3 • Wif 

Peak Voltage Drop 12 volts 

Control Characteristic . . Negative 

Ionization Time (Apprcoc.). 10 ^.seconds 

Deionization Time (Approx.) 1000 ^.seconds 

Mechanical: 

Mounting Position Vertical, Base Down 

Overall Length 8-1/8" ± 1/4" 

Maximum Diameter 2-5/16" 

Bulb T-18 

Cap No. 3995 

Base Large Shell Super-Jumbo 4-Pin 

Maximum Ratings, Absolute Values: 

For frequencies up to 150 cycles 

PEAK FORWARD ANODE VOLTAGE 1500 max. volts 

PEAK INVERSE ANODE VOLTAGE 1500 max. volts 

PEAK GRID-No.l (CONTROL-GRID) VOLT.: 

Before Conduction -1000 max. volts 

PEAK GRID-No.2 (SHIELD-GRID) VOLTAGE: 

Before Conduction -300 max. volts 

PEAK ANODE CURRENT 30 max. amp 

AVERAGE ANODE CURRENT** ......... 2.5 max. amp 

SURGE ANODE CURRENT for 0.1 sec, max. . 150 max. amp 

GRID-No.l CURRENT, Before Conduction (Grid Neg.) 2 max. uarap 

PEAK GRID-No.l CURRENT 1.0 max. amp 

AVERAGE GRID-No.l CURRENT** 0.25 max. amp 

PEAK GRID-No.2 CURRENT 1.0 max. amp 

AVERAGE GRID-No.2 CURRENT** 0.25 max. amp 

C0ND- MERCURY TEMPERATURE RANGE A . . . . 40-80 °C 

* Heater voltage must be applied at least 5 minutes before 
anode voltage is applied. 

** Averaged over any 15-second interval. 

* Recommended Condensed-Mercury Temperature 45-50 C. 



MAY 1, 1946 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



TENTATIVE DATA 




672 
THYRATRON 



ANODE 

TERMINAL 



A 



- 2 |" MAX -*I 



CAP N2 
3995 



LARGE SHELL 
SUPER- JUMBO 
4 -PIN BASEv 




8 4 



SHIELD 

GRID 92CS-67 35 



OPERATIONAL REGION 
OF CRITICAL GRID VOLTAGE 



-TYPE 672 










Ef= 5.0 VOLTS ' 
GRID-N2 2 VOLT 


5 = 








XCRITICAL \ 
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<^ 


^ 




NON- 


COND 


JCTIN 


i<< 


h 


>, 



1600 



1200 : 



800 



400 



-40 



-20 

DC GRID- N2 I VOLTS 



+20 



92CS-6734 



MAY 1, 1946 



TUBE DIVISION 

■ADIO CORPORATION OF AMERICA. HARRISON, NEW jERSEV 



CE-6735-6734 



6 72 -A 
THYRATRON 

MERCURY-VAPOR TETRODE 
Supersedes Type 672 




GENERAL DATA 
Electrical : 
Heater, for Uni potential Cathode: 

Voltage 5 ac or dc volts 

Current 5 amp 

Cathode: 

Min. Heating Time, prior to tube conduction. . . 5 minutes 
Direct Interelectrode Capacitances: 

Grid No.l to Anode 0.04 mxi 

Grid No. 2 to Anode 3 /i/xf 

Ionization Time (Approx.) 10 jisec 

De ionization Time (Approx.) 1000 ^sec 

Maximum Critical Grid Current 2 /iamp 

Anode Voltage Drop (Approx.) 12 volts 

Mechanical: 

Mounting Position Vertical, Base Down 

Overall Length 7-7/8" ± 1/4" 

Seated Length. . 7-1/8" ± 1/4" 

Maximum Diameter 2-5/16" 

Bulb T-18 

Cap Skirted Medium 

Base Large-Shell Super-Jumbo 4-Pin, Bayonet 

Basing Designation for BOTTOM VIEW 4CE 

Pin 1-Grid No.l /fTv\ Pin3-Heater 

Pin 2- Heater, f/ .77 Y\ Pin 4 - Grid No.2 

Cathode \\/~"~~\)/ Cap -Anode 



GR I [^CONTROLLED RECTIFIER SERVICE . 

For frequencies up to 150 cycles 
Maximum Ratings, Absolute Values: 

PEAK ANODE VOLTAGE: 

Forward 2500 max. volts 

Inverse 2500 max. volts 

GRID-No.2 (SHIELD-GRID) VOLTAGE: 

Peak, before anode conduction -300 max. volts 

GRI[>-No.l (CONTROL-GRID) VOLTAGE: 

Peak, before anode conduction -1000 max. volts 

CATHODE CURRENT: 

Peak 40 max. amp 

Average" 3-2 max. amp 

Surge, for duration of 0.1 sec. max. . . 150 max. amp 

See next page. 

(continued on next page) 




JUNE 1, 1948 tube DEPARTMENT TENTATIVE DATA 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 




6 72 -A 
THYRATRON 



grid-no. 2 current: 

Peak 1 max. 

Average" 0.25 max. 

GRID-No.l CURRENT: 

Peak 1 max. 

Average" 0.25 max. 

COND. -MERCURY TEMPERATURE RANGE 4 40 to 80 

Averaged over any interval of 15 sec. max. 
A Recommended condensed-mercury temperature is between 45° and 50°C. 



amp 
amp 

amp 

amp 

o c 



SKIRTED 

MEDIUM CAP 

N* 39002 — 

ANODE 
TERMINAL 



TI8 BULB 



LARGE-SHELL 
SUPER-JUMBO 

4-PIN 
BAYONET BASE 



2*, 




BOTTOM VIEW OF BASE 

92CS-6735RI 



SEPT. 30, 1948 



TUBE DEPARTMENT 

IA0IO COtPOIATION OF AMERICA, HARRISON NEW JERSEY 



CE-6735R1 



672-A 
THYRATRON 




OPERATIONAL RANGES 
OF CRITICAL GRID-N2I VOLTAGE 



TYPE 672-A 
E.p = 5.0 VOLTS 
GRID-Nft2(SHIELD)VOLTS = 

1 1 1 1 
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DCGRID-N«I VOLTS 

92CM-6734TI 



TYPE 672-A 

Ef» = 5.0 VOLTS 

GRID-N»2 (SHIELD) VOLTS = 



CONDUCTING 




NON- 
CONDUCTING 



1500 > 



O 
Z 
1000 < 



-40 -20 +20 

DCGRID-N2I VOLTS 

92CM-6929T 



SEPT. 30, 1948 TUBE DEPARTMENT CE-6734T1-6929T 

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



676 
THYRATRON 

MERCURY-VAPOR TRIODE 




Electrical: ^^ 

Heater, for Unipotential Cathode: 

Voltage* 5 

Current 10 

Direct Interelectrode Capacitance: 

Grid to Anode (Approx.) 5 
Peak Voltage Drop .... 12 
Control Characteristic. . Negative 
Ionization Time (Approx.) 10 
Deionization Time (Approx.) 1000 

Mechanical: 



volts 
• amp 

. wif 
volte 



^seconds 
^seconds 



Mounting Position Vertical, Base Down 

Overall Length 11- 1/4" ± 1/2" 

Maximum Diameter 3-13/16' 



Bulb. 



ST-30 



Cap No. 3985 

Base Large Sftell Super-Jumbo 4-Pin 

Maximum Ratings, Absolute Values: 

For frequencies up to 150 cycles 







Welder- 






Continuous 


Control 






Service 


Service 




PEAK FORWARD ANODE VOLTAGE 


2500 max. 


750 max. 


volts 


PEAK INVERSE ANODE VOLTAGE 


2500 max. 


750 max. 


volts 


PEAK GRID VOLTAGE: 








Before Conduction .... 


-500 max. 


-500 max. 


volts 


PEAK ANODE CURRENT 


40 max. 


77 max. 


amp 


AVERAGE ANODE CURRENT . . . 


6.4 max. 


2.5 max. 


amp 


SURGE ANODE CURRENT for 








0.1 sec. max. 


200 max. 


200 max. 


amp 


GRID CURRENT^ Before con- 








duction (Grid Negative) 


5 max. 


5 max. 


liamp 


PEAK GRID CURRENT 


1 max. 


1 max. 


amp 


AVERAGE GRID CURRENT. . . . 


0.25 max. 


0.25 max. 


amp 


TIME OF AVERAGING CURRENTS. 


15 max. 


5 max. 


sec 


COND. -MERCURY TEMP. RANGE 4 


40 - 80 


40 - 90 


°C 



* Heater voltage must be applied for at least 5 minutes be- 
fore anode voltage is applied. 

A Recommended condensed-mercury temperature range, 45 - 55°C 



MAY 1, 1946 



TUBE DIVISION 

IAOIO COKPOtATION OF AMERICA. HARRISON. NEW JERSEY 



TENTATIVE DATA 




676 
THYRATRON 



ANODE 

TERMINAL 



-^D^-CAP N2 



LARGE SHELL 
SUPER-JUMBO 
4 -PIN BASE 



NO CONNECTION 
92CS-6733 




TT 




HEATER 



OPERATIONAL REGION 
OF CRITICAL GRID VOLTAGE 



TYPE 676 \ 
E.p= 5.0 VOLTS \ 








_ACRiTir.Ai i_ 
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DC GRID VOLTS 
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2000 



1500 



O 



500 



+5 



92CS-6732 



MAY 1, 1946 



TUBE DIVISION 

•AOIO COIPOIATION OF AMEIICA, HAIIISON, NEW JEISEV 



CE-6733-G732 



677 
THYRATRON 

MERCURY-VAPOR TRIODE 




*o * * -, DATA 

Electrical: 

Heater, for Unipotential Cathode: 

Voltage* 5 

Current 10 

Direct Interelectrode Capacitance: 
Grid to Anode (Approx.) . 5 

Peak Voltage Drop 12 

Control Characteristic* Negative 
Ionization Time (Approx.) . 10 
De ionization Time (Approx.) 1000 

Mechanical: 



volts 

• amp 

• MM* 
volts 



jiseconde 
^l6econds 



Mounting Position Vertical, Base Down 

Overall Length 11-lA" ± l/2" 

Maximum Diameter 3-13/16" 

Bulb ST-30 

Cap No. 3985 

Base Large Shell Super-Jumbo 4-Pin 

Maximum Ratings, Absolute Values: 

For frequencies up to 150 cycles 

PEAK FORWARD ANODE VOLTAGE 10000 max 

PEAK INVERSE ANODE VOLTAGE 10000 max. 

PEAK GRID VOLTAGE: 

Before Conduction 

Anode Negative 

PEAK ANODE CURRENT 

AVERAGE ANODE CURRENT** 

SURGE ANODE CURRENT for 0.1 sec, max. . 
GRID CURRENT: Before Conduction (Grid Neg.) 

PEAK GRID CURRENT 

AVERAGE GRID CURRENT** 

COND.- MERCURY TEMPERATURE RANGE* .... 



* Heater voltage must be applied for at least 5 minutes be- 
fore anode voltage is applied. 

** Averaged over any 15-second interval. 

4 Recommended condensed-mercury temp, range, 35 - 45 °C 



.0000 max. 


volts 


.0000 max. 


volts 


-500 max. 


volts 


10 max. 


volts 


15 max. 


amp 


4 max. 


amp 


16 max. 


amp 


5 max. 


(lamp 


1 max. 


amp 


0.25 max. 


amp 

°c 


30 - 50 



MAY 1, 1946 



TUBE DIVISION 

■ADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



TENTATIVE DATA 




677 
THYRATRON 



ANODE — 
TERMINAL 



-^Q^-CAP N2 
/ \ 3985 



-3^| MAX- 



■i"H>" 



LARGE SHELL 
SUPER-JUMBO 
4 -PIN BASE^. 



NO CONNECTION 



TT 




CATHODE 

HEATER 92CS-673I 



OPERATIONAL REGION 
OF CRITICAL GRID VOLTAGE 



TYPE 677 
Ef=SO VOLTS 
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-60 -30 

DC GRID VOLTS 



92CS-6730 



MAY 1, 1946 



TUBE DIVISION 

IA0IO CORPORATION OP AMEIICA, HARRISON. NEW JERSEY 



CE-6731-6730 



884,885 
THYRATRQNS 

TRIODE TYPES 




For new equipment design, RCA-884 is recommended. 



GENERAL 
Type 884 



DATA 

Type 885 



Electrical : 

Heater Coated Uni potential Cathode 

Voltage 6.3 ±10% 2.5 ±10% 

Current 0.6 1.5 

Direct Interelectrode 
Capacitances: 

Grid to Anode ... 6 6 

Grid to Cathode . . 2 2 

Anode to Cathode. . 0.6 0.6 

Tube Voltage Drop . . 16 16 

Physical: 

Mounting Position . . 
Maximum Overal 1 Length 
Maximum Seated Length 
Maximum Diameter. . . 
Bulb 

Base 



a-c ord-c volts 
amp. 



. . . . uuf 
. . . . uuf 
. . . . uuf 

.approx. volts 



Any 
4-3/ 16 
3-9/16 
1-9/16 
ST-12 
JSmal 1 
\ 5-Pin 



. inches 
. inches 
. inches 




Any 
4-1/8 
3-9/16 
1-9/16 
ST-12 
/Small Shell 
(Octal 6-Pin 
Basing Designation G-6Q2 
Pin 1 -No Connect ion 
Pin 2 -Heater 
Pin 3 -Anode 
Pin 5-Grid 
Pin 7 -Heater 
P i n 8 - Cathode BOTTOM V I EWS 

RELAXATION OSCI LLATOR — Sweep-Ci rcu it Service* 
Maximum Ratings, Absolute Values: 

PEAK ANODE VOLTAGE 300 max. volts 

PEAK CATHODE CURRENT # 300 max. ma. 

PEAK GRID CURRENT 4 1 max. ma. 

PEAK VOLTAGE BETWEEN ANY TWO ELECTRODES 

OR BETWEEN ANY ELECTRODE AND HEATER . . 350 max. volts 

D-C HEATER-CATHODE POTENTIAL -100 to +25 volts 

AMBIENT TEMPERATURE RANGE -75 to + 90 °C 

A For best life results, it is desirable to delay tube conduction for 
about 10 seconds after applying heater voltage in order to allow the 
cathode to reach normal operating temperature. 

• In sweep circuits designed so that the peak cathode current of 300 
milliamperes will nqt be exceeded during condenser discharge, the re- 
sultant average cathode current is so small in comparison with the 
average-current capability of the cathode that a maximum rating for 
average cathode current is omitted because it has no practical signi- 
f icance. 

A The resistance of the grid resistor should be not less than 1000 ohms 
per maximum instantaneous volt applied to the grid. Resistance values 
in excess of 500000 ohms may cause circuit instability. 



.*— indicates a change. 
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THYRATRONS 



(continued from preceding page) 

RELAY & GRID-CONTROLLED RECTIFIER SERVICE 
At Frequencies Below 75 Cycles per Second 

Maximum Ratings, Absolute Values: 

PEAK ANODE VOLTAGE 350 max. volts 

PEAK CATHODE CURRENT 300 max. ma. 

AVERAGE CATHODE CURRENT i 75 max. ma. 

PEAK VOLTAGE BETWEEN ANY TWO ELECTRODES 

OR BETWEEN ANY ELECTRODE AND HEATER . . 350 max. volts 

D-C HEATER-CATHODE POTENTIAL -100 to +25 volts 

AMBIENT TEMPERATURE RANGE -75 to +90 °C 

D The heater voltage should be applied for 10 seconds before tube con- 
duction occurs. 
# For an averaging period of 30 seconds. 



■^— indicates a change. 
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LINEAR SWEEP-CIRCUIT 
OSCILLATOR AND AMPLIFIER 





SYNCHRO- 
NIZING 
VOLTAGE 
INPUT 



• 1 




} 

< 


\ ? ^ 


« 

> 


< 


C2 
5 




c 3 


C4 


C5 


C6 


c 7 

















C8 




TO 

HORIZONTAL 

DEFLECTING 

PLATES 



EXTERNAL B- +450 V. 
HORIZONTAL 
DEFLECTING 
VOLTAGE 



C| = 
C2 = 
C3 = 
C 4 = 
C5 = 
C6 = 
C 7 = 
C 8 : 
C 9 ^ 
C|0 
C|| ■ 
C)2 
R, - 
R 2 : 

*3 



0.25 jjF OR GREATER 

:0.25juF, 500 V. 

: 0. 1 jif, 500 V. 

= 0.04 pf, 500 V. 

= 0.015 p.P, 500 V. 

= 0.005 pr, 500 V. 

= 0-002 yxf, 500 V. 

= 0. 0008 jaF, 500 V. 

= 0.5 mF, 250 V. 

= 0-5 u€ 500 V 

= 25^F, 15 V. 

= 8^iF, 200 V. 

5000 OHM (MAX.) POTENTIOMETER 
NOT GREATER THAN 50000 OHMS 

: 2000-3000 OHMS,0. 5 WATT 



R 4 = 350-500 OHM5.0.5 WATT 
R 5 = 0.3-0.5 MEGOHM, 0-5 WATT 
R6 = I MEGOHM POTENTIOMETER 
R7 = I MEGOHM, 0.5 WATT 
R8 = 0.5MEGOHM POTENTIOMETER 
Rg = 850 OHMS, 0.5 WATT 
R| = 0.1 MEGOHM, 0.5 WATT 
Rll = 1500 OHMS, 0.5 WATT 
R|2 = 25000 OHMS, I.OWATT 
R|3= 60000 OHMS, I.OWATT 
R|4 = 60000 OHMS, I.OWATT 
R|5 = 2.0MEGOHMS, I.OWATT 
S| = 7-CONTACT S.P SWITCH 
S2=S.P.D.T. SWITCH 

92CM-4875RI 



APPROXIMATF FREQUENCY RANGE (CYC LE S/SEC . ) 



SWITCH (S 1 ) ON 



The license extended to the purchaser of tubes appears in the License 
Notice accompanying them. Information contained herein is furnished 
without assuming any obligations. -^— Indicates a change. 
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2050 
THYRATRON 

GAS TETRODE 




Av. 


Max. 




6.3 


6.9 


volts 


0.60 


0.66 


amp 



0.26 /4tif 
4.2 fmf 
3.6 utif 



0.5 /zsec 



GENERAL DATA 
Electrical : 

Heater, for Uni potential Cathode: Mtn ' 

Voltage (AC or DC) 5.7 

Current, with heater volts = 6.3 0.54 
Cathode: 

Heating Time, prior to 

tube conduction ... 10 
Direct I nterelect rode Capacitances (Approx.):* 

Grid No.l to Anode 

Input 

Output 

Ionization Time (Approx.): 

For conditions: dc anode volts = 100; grid-No. I 
square-pulse volts = 50; and peak anode amp. 

during conduction = 1.0 

Deionization Time (Approx.): 

For conditions: dc anode volts = 125; grid-No. I 
volts = -250; grid-No. I resistor (ohms) = 

1000; dc anode amp. = 0. I 

For conditions: dc anode volts = 125; grid-No. I 
volts =- 10; grid- No, I resistor (ohms) = 1000; 

dc anode amp. =0.1 

Maximum Critical Grid Current, with ac anode- 
supply volts (rms) =460, and average anode 

amp. - 0. I 

Tube Voltage Drop (Approx.) 

Grid-No. 1 Control Ratio (Approx.) with grid-No. I 

resistor (megohms) =0; grid-No.2 volts = 

Grid-No. 2 Control Ratio (Approx.) with grid-No. I 

resistor (megohms) =0; grid-No. 2 resistor 

(megohms) = 0; grid-No. I volts = . . . . 

* Without external shield. 

Mechanical: 

Mounting Position Any 

Maximum Overall Length 4-1/8" 

Maximum Seated Length 3-9/16" 

Maximum Diameter 1-9/16" 

Bulb ST-12 

Base Small-Shell Octal 8-Pin 

Basing Designation for BOTTOM VIEW 6BS 



50 


Msec 


100 


Atsec 


0.5 
8 


/xamp 
volts 




250 




800 



Pin 1- No Connection 

Pin 2- Heater 

Pin 3- Anode 

Pin 4- No Connect ion 



- indicates a change. 




Pin 5-Grid No.l 

Pin 6-Grid No. 2 

Pin 7 -Heater 

Pin 8- Cathode 
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2050 
THYRATRON 



RELAY and GRID-CONTROLLED RECTIFIER SERVICE 
Max i (turn Ratings, Absolute Values: 

PEAK ANODE VOLTAGE: 

Forward 180 max. 650 max. volts 

Inverse . 360 max. 1300 max. volts 

GRID-No.2 (SHIELD-GRID) VOLTAGE: 
Peak, before anode 

conduction -100 max. -100 max. volts 

Average, during anode 

conduction* -10 max. -10 max. volts 

GRID-No.l (CONTROL-GRID) VOLTAGE: 
Peak, before anode 

conduction -250 max. -250 max. volts 

Average, during anode 

conduction" -10 max. -10 max. volts 

CATHODE CURRENT: 

Peak 1.0 max. 1.0 max. amp 

Average" 0.2 max. 0.1 max. amp 

Surge, for duration 

of 0.1 sec. max. ... 10 max. 10 max. amp 

GRir>-No.2 CURRENT: 

Average" +0.01 max. +0.01 max. amp 

GRID-No.l CURRENT: 

Average" +0.01 max. +0.01 max. amp 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode. . . 100 max. 100 max. volts 
Heater positive with 

respect to cathode. . . 25 max. 25 max. volts 
AMBIENT TEMPERATURE RANGE. . -75 to +90 -75 to +90 °C 



Typical Operating Conditions for Relay Service: 

RMS Anode Voltage 117 . . 400 . 

Grid-No. 2 Voltage . . . 

RMS Grid-No. 1 Bias Voltage . . 5 D . . - . 

DC Grid-No. 1 Bias Voltage. . . - . . -6 . 

Peak Grid-No. 1 Signal Voltage. 5 . . 6 . 

Grid-No. 1-Circu it Resistance . 1.0 . . 1.0 . 

Anode-Circuit Resistance*. . . 1200 . . 2000 . 

Maximun Circuit Values: 

Grid-No. 1-Ci rcu it Resistance: 

For average anode current below 0.1 amp. 10 max. 

For average anode current above 0.1 amp. 2 max. 



vol ts 
volts 
volts 
volts 
volts 
megohm 
ohms 



megohms 
megohms 



Averaged over any interval of 30 sec. max. 

° Approximately 180° out of phase with the anode voltage. 

Sufficient resistance, including the tube load, must be used under any 
conditions of operation to prevent exceeding the current ratings. 

-> Indicates a change. 
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OPERATIONAL RANGE 
OF CRITICAL GRID VOLTAGE 
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AVERAGE GRID CHARACTERIST 
DURING ANODE CONDUCTION 



CS 



TYPE 2C 
E f =6.3 

SHIELD 


)50 ' ' ^00 Jjj 
VOLTS - -T- m 
-GRID VOLTS = j Ijff 

! 1 1 " 


,00 
•25 

5b " 


+ 1 




i ! 







D-C 


ANODE 


MA. : 


Zb 1 — 
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AVERAGE GRID CHARACTERISTIGS 
BEFORE ANODE CONDUCTION 



T" 



- r~ 



TYPE 2050 
-E f = 6.3 VOLTS 

SHIELD-GRID VOLTS=0 
.orCONDUCTION STARTS _ 

1 ! I 




0.008 3 



•0.016 Q 
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5550 
IGNITRON 

SIZE A 




DATA 
General: 

Peak Voltage Drop (Approx.) 12 volte 

Cooling: 

Type Air, or VJater-Cooled Clamp 

Clamp Width (Approx.) L-3A" 

Clamp Location See Outline Drawing 

Mounting Position Vertical, Flexible Lead Up 

Max. Rigid Length (Approx.) 10" 

Maximum Diameter 2-3A 1 ' 

AC WELDER-CONTROL SERVICE e 

Ratings are for anv_ _y oltage _f rom 250 to_600_volts_rms 

at_f rec 4 uencies_f rom 25_ to _60 cycles 
Maximum Rating 6, Absolute Values; 

Air Water 

Cooled* Cooled 

DEMAND 105 max. 300 max. kva 

CORRESPONDING AVERAGE ANODE CUR. 3 max. 12.1 max. amp 

AVERAGE ANODE CURRENT. ... 5.6 max. 22.4 max. amp 

CORRESPONDING DEMAND ... 35 max. 100 max. kva 
TINE OF AVERAGING ANODE CURRENT: 

AT 500 VOLTS RMS 15*5 max. 11 max. sec 

AT 250 VOLTS RMS 31 max. 22 max. sec 

SURGE ANODE CURRENT ■ ■ peak amp 

PEAK POSITIVE IGNITOR V0LTAGE§ / ;}00 max. 900 max. volts 

* \ 200 rain. 200 min . volts 

PEAK NEGATIVE IGNITOR VOLTAGE 5 max. 5 max. volts 

PMIONITOR CURRENT § { ™ ~; ™ «| £ 

AVERAGE IGNITOR CURRENT**. . ^ 1 max. 1 max. amp 

IGNITION TIME§ . 100 max. 100 max. usee 

COOLING CLAMP TEMPERATURE*. . 75 max. 50 max. °C 

* Mercury condensation in the anode-seal must be prevented 
by suitable heating devices. 

© RMS demand- voltage, -current, and -kva are on the basis of 
full-cycle conduction (no phase delay) regardless of whether 
or not phase control is used. Use the 250-volt rating for 
voltages below 250 volts. 

#* Averaged ovor any 5-second interval. 

■ Must be limited to 280$ of maximum rms demand current. 

§ Ignition will occur if either minimum peak positive po- 
tential is applied, or minimum peak ignitor current flows, 
for the rated maximum ignitor ignition time. 
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ANODE TERMINAL 




2j"0lA. ft 



FH 



•&" 




CATHODE TERMINAL 

AND 

CLAMP-COOLED 

AREA 
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KVA VS. AVERAGE CURRENT RATING 
250 TO 600 VOLTS 
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5551-A 
IGNTTRON 

WATER-COOLED, STEEL-JACKETED, MERCURY-POOL-CATHODE 
TYPE HAVING MOUNTING PLATE FOR THERMOSTAT I C CONTROL 

For resistance-welding control 




GENERAL DATA 

Electrical: 

Cathode Excitation Cyclic 

Cathode-Spot Starting By Ignitor 

Minimum Requirements for Cathode Excitation: 

Peak ignitor voltage required to f i re . . . . 200 volts 
Peak ignitor current required to fire ... . 30 amp 
Starting time at required voltage 

or current 100 ^sec 

Tube Vol tage Drop: 

At peak anode current of 3400 amperes .... 26 volts 
At peak anode current of 176 amperes 13 volts 

Mechanical : 

Operating Position Vertical, flexible lead up 

Maximum Overal 1 Length (Including 

flexible lead) 23-1/4" 

Maximum Radius (Including water connections) 2-7/8" 

Weight 3.6 lbs 

Terminal Connections (See Dimensional Outline): 




I - Ignitor 
Terminal 
(Within 
jacket 
ski rt at 
cathode 
end) 



P- Anode 

Termi nal 

(Flexible 

lead) 
K- Cathode 

Termi nal 

(Bar oppo- 
site anode 

terminal ) 

Cool ing: 

Type Water 

Minimum inlet water temperature . 
Maximum outlet water temperature. 
Minimum water flow 

Maximum water-temperature rise. 

Maximum pressure drop 



10 


°C 


40 


°C 


1 
4 


gpm 
6 C 


2.5 


psi 



INTERMITTENT RECTIFIER SERVICE 

and 

FREQUENCY-CHANGER WELDER SERVICE 

Maximum Ratings, Absolute- Maximum Values: 

For zero phase-control angle and 
frequencies from 50 to 60 cfis 
RATING I 
PEAK ANODE VOLTAGE: 

Forward 500 max. 

Inverse 500 max. 



vol ts 
volts 
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ANODE CURRENT: 

Peak 

Average (Averaged over any interval 
of 6 seconds maximum) 

Fault, for duration of 0.15 sec- 
ond maximum 

RATING II 

PEAK ANODE VOLTAGE: 

Forward 1200 max. 

Inverse 1200 max. 

ANODE CURRENT: 

Peak 135 max. 

Average (Averaged over any 
interval of 10 sec- 
onds maximum) 22.5 max. 

Average (Averaged over any 
interval of 0.2 sec- 
ond maximum) 22.5 max. 

Fault, for duration of 0.15 

second maximum 7500 max. 

RATING III 

PEAK ANODE VOLTAGE: 

Forward 1500 max. 

Inverse 1500 max. 

ANODE CURRENT: 

Peak 108 max. 

Average (Averaged over any 
interval of 10 sec- 
onds maximum) 18 max. 

Average (Averaged over any 
interval of 0.2 sec- 
ond maximum) 18 max. 

Fault, for duration of 0.15 

second maximum 6000 max. 



700 max. 


amp 


40 max. 


amp 


8750 max. 


amp 


1200 max. 


vol ts 


1200 max. 


vol ts 



600 max. 



5 max. 



amp 



100 


max. 


amp 


7500 


max. 


amp 


1500 


max. 


vol ts 


1500 


max. 


vol ts 



480 max. c 

4 max. amp 

80 max. amp 

6000 max. amp 



RES I STANCE-WELD | NG-C0KTR0L SERV I CE* 

Two Tubes in Inverse-Parallel Circuit 
Maximum Ratings, Absolute-Maximum Values: 

For frequencies from 25 to 60 cps 
Ratings I-A and I-B Apply to Operation Either ( I ) With- 
out Water-Saving Thermostat, or (2) With Water- 
Saving Thermostat Shunted by Auxiliary Contactor 
RATING I-A 

SUPPLY VOLTAGE (RMS) 250 max 

DEMAND POWER (During con- 



duction) 
See next page. 



200 max. 



250 max. vol ts 
600 max. kva 
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DUTYM 

ANODE CURRENT tPer tube): 
Peak 

Demand (RMS, during con- 
duction)* 

Average (Averaged over any 
interval of 18 sec- 
onds maximum)* . 

Fault, for duration of 0.15 
second maximum 



15 


max. 


2.8 max. 


% 


.130 


max. 


3400 max. 


amp 


800 


max. 


2400 max. 


amp 


56 


max. 


30.2 max. 


amp 


720 


max. 


6720 max. 


amp 



RATING I-B 

SUPPLY VOLTAGE (RMS) 600 max. 600 max. volts 

DEMAND POWER (During con- 
duction) 200 max. 600 max. kva 

DUTY A t 37 max. 6.7 max. % 

ANODE CURRENT (Per tube): 

Peak 466 max. 1410 max. amp 

Demand (RMS, during con- 
duction)* 333 max. 1000 max. amp 

Average (Averaged over any 
interval of 7.5 sec- 
onds maximum)* 56 max. 30.2 max. amp 

Fault, for duration of 0.15 

second maximum 2800 max. 2800 max. amp 

Ratings II-A ana n-B Apply to Operation with Water- 
Saving Thermostat Not Shunted by Auxiliary Contactor 

RATING II-A 

SUPPLY VOLTAGE (RMS) 250 max. 250 max. volts 

DEMAND POWER (During con- 
duction) 

DUTYM 

ANODE CURRENT (Per tube): 
Peak 

Demand (RMS, during con- 
duction)* 

Average (Averaged over any 
interval of 25.6 sec- 
onds maximum) # 

Fault, for duration of 0.15 
second maximum 



200 


max. 


600 


max. 


kva 


9.7 


max. 


1.9 


max. 


% 


1130 


max. 


3400 


max. 


amp 


800 


max. 


2400 


max. 


amp 


36 


max. 


21 


max. 


amp 


6720 


max. 


6720 


max. 


amp 


-B 










600 


max. 


600 


max. 


vol ts 


200 


max. 


600 


max. 


kva 



RATING I I-B 

SUPPLY VOLTAGE (RMS) ... . 
DEMAND POWER (During con- 
duction) 

DUTY A t 23 max. 4.7 max. 



, 1 , : See next page. 
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ANODE CURRENT (Per tube): 
Peak 

Demand (RMS, during con- 
duction)* 

Average (Averaged over any 
interval of 10.7 sec- 
onds maximum)* 

Fault, for duration of 0.15 
second maximum 



466 max. 1410 max. amp 

333 max. 1000 max. amp 

36 max. 21 max. amp 

925 max. 2800 max. amp 



IGNIT0R 
Maximum Ratings, Absolute-Maximum Values: 
PEAK IGNIT0R VOLTAGE: 

Positive Equal to anode volts 

Negative 5 max. volts 

IGNIT0R CURRENT: 

Peak 100 max. amp 

Average (Averaged over any interval 

of 5 seconds maximum) 1 max. amp 

RMS 10 max. amp 

RMS voltage, current, and demand kva are on the basis of full-cycle 
conduction (no phase delay) regardless of whether or not phase control 
is used. 

A Defined as (cycles "on" ) / (cycl es "on" + cycles "off") during the 
specified averaging time. 

• For supply voltages between 250 volts and 600 volts, duty is propor- 
tional to supply voltage. For supply voltages lower than 250 volts, 
the values for 250 volts apply. 

For supply voltages between 250 volts and 600 volts, demand anode 
current and averaging time are each inversely proportional to supply 
voltage. For supply voltages lower than 250 volts, the values for 250 
volts apply. 



OPERATING CONSIDERATIONS 

The 5551-A is equipped for mounting a thermostatic control 
with a mounting plate calibrated either f or cont ro I I i ng the 
flow of cooling water through the water jacket, or for pro- 
tection of the ignitron against overheating. 

When the cooling water is circulated successively through 
the water jackets of two or more ignitrons, the water-saving 
thermostat, i f used should be mounted on the ignitron connect- 
ed directly to the water supply. 

The water-saving thermostat, which has normally open 
contacts, is calibrated to close a circuit energizing a 
solenoid valve in the water-supply line and thus permit 
water flow to start when the temperature of the thermostat 
mounting plate exceeds approximately 35° C. Because of the 
lag between the heating of the ignitron envelope and the 
functioning of the water-saving thermostat to start water 
flow through the water jackets, the ignitron may overheat 
before the flow of cooling water starts. 
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Such overheating can be prevented by the use of an 

uxiliary contactor shunted across the contacts of the 

water-saving thermostat and actuated by the welding-control 

switch. The contactor causes the solenoid valve in the 

water-supply line to open as soon as welding current flows. 

If the water-saving thermostat is not shunted by an 
auxiliary contactor, it will be necessary to use a lower 
value of maximum average current than that which is specified 
when the auxiliary contactor is employed. The lower aver- 
age current value is achieved by increasing the maximum 
averaging time and decreasing the maximum duty. Although 
the same maximum conduction time is permitted for both of 
these operating conditions, the use of the water-saving 
thermostat alone, without the auxiliary contactor requires 
a longer interval between successive welds than when the 
thermostat is shunted by the contactor. 

When a protective thermostat is used, it should be mount- 
ed on an ignitron from which the cooling water discharges 
into the drain. The protective thermostat is calibrated to 
open a set of normally closed contacts at a jacket temperature 
of approximately 52° C. The opening of these contacts causes 
a protective device to function. This device may be a relay 
opening the ignitor firing controls, or preferably, a circuit 
breaker which removes power from the ignitrons. 

Care must be taken to insure that the water j acket of each 
ignitron is completely filled before power is applied. 
Tube operation with a partially filled water jacket may 
cause abnormal heating of the tube envelope, with resultant 
arc-back which impairs tube life. It is also necessary to 
arrange the cooling system so as to prevent any draining of 
the water jackets when the flow of water ceases. 
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NOTE 2 -H I H-li 

T / \ \ I 




2 HOLES 

re"*K D,A - ^ 

.200" -^V 
±.060" 




I MAX.-h— *♦*— *T\ MAX 



— ■/■ — MOUNTING PLATE 
/ FOR THERMOSTAT 



— EXHAUST -TUBE 
. PINCHOFF 

_,_ , 90°± 10° 

8*32 



92CM-9559 



NOTE |: MAY BE SLOTTED. 

NOTE 2: DASHED POSITION MANUFACTURER'S OPTION. 
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FREQUENCY-CHANGER-WELDER SERVICE 
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AVERAGE ANODE AMPERES 



100 



92CS-9695 



RESISTANCE-WELDING-CONTROL SERVICE 



TWO TUBES CONNECTED IN INVERSE PARALLEL. 

RMS ANODE-SUPPLY VOLTS =250 TO 600 

CURVE A: NO WATER-SAVING THERMOSTAT, OR WATER-SAVING 

THERMOSTAT SHUNTED BY AUXILIARY CONTACTOR. 
CURVE BI WATER-SAVING THERMOSTAT WITHOUT AUXILIARY 

CONTACTOR. 
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RATING CHART 
RESISTANCE-WELDING-CONTROL SERVICE 
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PROTECTIVE THERMOSTAT OPTIONAL. 
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RESISTANCE-WELDING-CONTROL SERVICE 




















TWO TUBES CONNECTED IN INVERSE PARALLEL. 
WATER-SAVING THERMOSTAT WITHOUT 

AUXILIARY CONTACTOR. 
PROTECTIVE THERMOSTAT OPTIONAL. 
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CONDUCTION TIME = 0.5 SECOND 
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IGNITRON 

WATER-COOLED, STEEL-JACKETED, MERCURY-POOL-CATHODE 

TYPE HAVING MOUNTING PLATE FOR THERMOSTAT I C CONTROL 

For resistance -welding control 




GENERAL DATA 
Electrical: 

Cathode Excitation 

Cathode-Spot Starting 

Minimum Requirements for Cathode Excitation: 

Peak ignitor voltage required to fire. . . 

Peak ignitor current required to fire. . . 

Starting time at required voltage 

or current 

Tube Voltage Drop: 

At peak anode current of 6800 amperes. . . 

At peak anode current of 440 amperes . . . 



Mechanical : 

Operating Position Vertical, flexible lead up 

Maximum Overal 1 Length (Including 

flexible lead) 27-1/4" 

Maximum Radius (Including water connections) 3 - 5/8" 

Weight 8 1 bs 

Terminal Connections (See Dimensional Outline): 



. . . Cycl ic 
. By Ignitor 

200 volts 
30 amp 



100 



jzsec 



28 volts 
14 volts 



P- Anode 

Terminal 

(Flexible 

lead) 

K- Cathode 
Terminal 
(Bar oppo- 
site anode 
terminal ) 




I- 



Ignitor 
Terminal 
(Within 
jacket 
ski rt at 
cathode 
end) 



Cool ing: 

Type Water 

Minimum inlet water temperature 10 °C 

Maximum outlet water temperature 40 °C 

Minimum water flow 1.5 gpm 

Maximum water-temperature rise 6 °C 

Maximum pressure drop 6 psi 

INTERMITTENT RECTIFIER SERVICE 
Maximum Ratings, Absolute-Maximum Values: 

For zero phase-control angle and 
f requencie s from 25 to 60 cps 
PEAK ANODE VOLTAGE: 

Forward 500 max. volts 

Inverse 500 max. volts 
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ANODE CURRENT: 

Peak 1600 max. amp 

Average (Averaged over any interval of 

6 seconds maximum) 100 max. amp 

Fault, for duration of 0.15 sec- 
ond maximum 6000 max. amp 

RES I STANCE-WELD I N0-C0NTR0L SERV ICE® 

Two Tubes in Inverse-Parallel Circuit 
Maximum Ratings, Absolute-Maximum Values: 

For frequencies from 25 to 60 cPs 
Ratings I-A and I-B Apply to Operation Either ( I ) With- 
out Water-Saving Thermostat, or (2) With Water- 
Saving Thermostat Shunted by Auxiliary Contactor 

RATING I-A 

Column Column 

1* 2* 

SUPPLY VOLTAGE (RMS) 250 max. 250 max. volts 

DEMAND POWER (During con- 
duction) 400 max. 1200 max. kva 

DUTY*t 19 max. 3-5 max. % 

ANODE CURRENT (Per tube): 

Peak 2260 max. 6800 max. amp 

Demand (RMS, during con- 
duction)* 1600 max. 4800 max. amp 

Average (Averaged over any 
interval of 14 sec- 
onds maximum)* 140 max. 75.6 max. amp 

Fault, for duration of 
0.15 second maximum. . . . 13450 max. 13450 max. amp 

RATING I-B 

Column Column 

1* 2* 

SUPPLY VOLTAGE (RMS) 600 max. 600 max. volts 

DEMAND POWER (During con- 
duction) 400 max. 1200 max. kva 

DUTY*t 47 max. 8.5 max. % 

ANODE CURRENT (Per tube): 

Peak 945 max. 2830 max. amp 

Demand (RMS, during con- 
duct i on) # 666 max. 2000 max. amp 

Average (Averaged over any 
interval of 5.8 sec- 
onds maximum)* 140 max. 75.6 max. amp 

Fault, for duration of 

0.15 second maximum. . . . 5600 max. 5600 max. amp 



• *t * ! 



See next page. 
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Ratings Il-A and II-B Apply to Operation with Water- 
Saving Thermostat Not Shunted by Auxiliary Contactor 
RATING II -A 





Co I umn 


Co I umn 






i* 


2* 




SUPPLY VOLTAGE (RMS) 


250 max. 


250 max. 


volts 


DEMAND POWER (During con- 










400 max. 
11 max. 


1200 max. 
2 max. 


kva 


DUTY A f 


% 


ANODE CURRENT (Per tube): 








Peak 


2260 max. 


6800 max. 


amp 


Demand (RMS, during 








conduction)* 


1600 max. 


4800 max. 


amp 


Average (Averaged over any 








interval of 23.5 sec- 








onds max i mum) # 


80 max. 


43 max. 


amp 


Fault, for duration of 








0.15 second maximum. . . . 


13450 max. 


13450 max. 


amp 


RATING 


II-B 








Column 


Column 






l* 


2* 




SUPPLY VOLTAGE (RMS) 


600 max. 


600 max. 


vol ts 


DEMAND POWER (During con- 










400 max. 
26 max. 


1200 max. 
4.8 max. 


kva 


DUTY A f 


% 


ANODE CURRENT (Per tube): 








Peak 


945 max. 


2830 max. 


amp 


Demand (RMS, during 








conduction)* 


666 max. 


2000 max. 


amp 


Average (Averaged over any 








interval of 10 sec- 








onds maximum)* 


80 max. 


43 max. 


amp 


Fault, for duration of 








0.15 second maximum. . . . 


560U max. 


5600 max. 


amp 



I GUI TOR 

Maximum Ratings, Absolute-Maximum Values: 
PEAK IGNIT0R VOLTAGE: 

Positive Equal to anode volts 

Negative 5 max. volts 

IGNIT0R CURRENT: 

Peak 100 max. amp 

Average (Averaged over any interval 

of 5 seconds maximum) 1 max. amp 

RMS 10 max. amp 



■.t *' 



: See next page. 
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RMS voltage, current, and demand kva are on the basis of full-cycle 
conduction (no phase delay) regardless of whether or not phase control 
is used. 

Defined as (cycles 'on") / (cycl es "on* + cycles "off") during the 
specified averaging time. 

For supply voltages between 250 volts and 600 volts, duty is proportion- 
al to supply voltage. For supply voltages lower than 250 volts, the 
values for 250 volts apply. 

For supply voltages between 250 volts and 600 volts, demand anode 
current and averaging time are each inversely proportional to supply 
voltage. For supply voltages lower than 250 volts, the values Tor 
250 volts apply. 

Column 1 represents operation at maximum average anode current; 
Column 2 represents operation at maximum demand current. 



OPERATING CONSIDERATIONS 

for the 5552-A are the same as 

those shown for Type 5551 -A 
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U — 3-| MAX.— »- 



5. _ 
8~I6 
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BOTTOM VIEW 



.200 ±.060, 

Z'max.dia.— ow 

exhaust-tube 
pinchoff 



I^MAX 



MOUNTING PLATE 
FOP THERMOSTAT 



CD* 7 




(•CATHODE TERMINAL 



NOTE I: 
NOTE 2: 



MAY BE SLOTTED. 

DASHED POSITION AT MANUFACTURER'S OPTION. 
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RATING CHART 

RESISTANCE-WELDING-CONTROL SERVICE 











TWO TUBES CONNECTED 


IN 


INVERSE PARALLEL. 
















RMS ANODE -SUPPLY VOLTS = 

250 TO 600 
CURVE A*. NO WATER-SAVING THERMOSTAT, OR 

WATER-SAVING THERMOSTAT SHUNTED BY 

AUXILIARY CONTACTOR. 
CURVE B: WATER-SAVING THERMOSTAT, 

WITHOUT AUXILIARY CONTACTOR. 
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1000 



555 2- A 

RATING CHART 
RESISTANCE-WELDING-CONTROL SERVICE 


















































NO WATER-SAVING THERMOSTAT, OR WATER - 
SAVING THERMOSTAT SHUNTED BY 
AUXILIARY CONTACTOR 

PROTECTIVE THERMOSTAT OPTIONAL. 
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RATING CHART 
RESISTANCE-WELDING-CONTROL SERVICE 





















































TWO TUBES CONNECTED IN INVERSE PARALLEL. 
WATER-SAVING THERMOSTAT WITHOUT 

AUXILIARY CONTACTOR. 
PROTECTIVE THERMOSTAT OPTIONAL. 
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IGNITRON 

WATER-COOLED, STEEL-JACKETED, MERCURY-POOL-CATHODE 
TYPE HAVING MOUNTING PLATE FOR THERMOSTAT I C CONTROL 

For reslstance-weldini control 




GENERAL DATA 
Electrical : 

Cathode Excitation 

Catnode-Spot Starting 

Minimum Requirements for Cathode Excitation: 
Peak ignitor voltage required to fire . . . . 
Peak ignitor current required to fire . . . - 
Starting time at required voltage or current. 

Tjbe Vol tage Drop: 

At peak anode current of 13600 amperes. . . . 
At. peak anode current of 1115 amperes . . . . 



.By 



200 
30 
100 

36 

17 



.Cycl ic 
Ignitor 

vol ts 

amp 

/usee 

vol ts 
vol ts 



Mechanical : 

Operating Position Vertical, flexible lead up 

Maximum Overall Length (Includino I 

flexible lead) I 31-3/8" 

Maximum Radius (Including water connections). . . . 4-11/16" 

Weight 21 1 bs 

Terminal Connections (See Dimensional Outline): 



P- Anode 

Terminal 

(Flexible 

lead) 

K- Cathode 
Terminal 
(Bar oppo- 
site anode 
terminal ) 




Ignitor 
Terminal 
(Within 
jacket 
ski rt at 
cathode 
end) 



Cool i ng : 

Type Water 

Minimum inlet water temperature 10 °C 

Maximum outlet water temperature 40 °C 

Minimum water flow 3 gP m 

Maximum water-temperature rise 9 °C 

Maximum pressure drop 5.1 psi 

INTERMITTENT RECTIFIER SERVICE 
and 
FREQUENCY-CHANGER WELDER SERVICE 

Maximum Ratings, Absolute-Maximum Values: 

For zero phase-control angle and frequencies 
from 50 to 60 cps 
RATING I 
PEAK ANODE VOLTAGE: 

Forward 600 max. 600 max. volts 

Inverse 600 max. 600 max. volts 
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ANODE CURRENT: 

Peak 1140 max. 4000 max. amp 

Average (Averaged over any 
interval of 6.25 sec- 
onds maximum) 190 max. 54 max. a 

Average (Averaged over any 
interval of 0.2 sec- 
ond maximum) 190 max. 666 max. amp 

Fault, for duration of 0.15 

second maximum 50000 max. 50000 max. amp 

RATING II 

PEAK ANODE VOLTAGE: 

Forward 1200 max. 1200 max. volts 

Inverse 1200 max. 1200 max. volts 

ANODE CURRENT: 

Peak 840 max. 3000 max. amp 

Average (Averaged over any 
interval of 6.25 sec- 
onds maximum) 140 max. 40 max. amp 

Average (Averaged over any 
interval of 0.2 sec- 
ond maximum) 140 max. 500 max. amp 

Fault, for duration of 0.15 

second maximum 37500 max. 37500 max. amp 

RATING III 

PEAK ANODE VOLTAGE: 

Forward 1500 max. 1500 max. volts 

Inverse 1500 max. 1500 max. volts 

ANODE CURRENT: 

Peak 672 max. 2400 max. a 

Average (Averaged over any 
interval of 6.25 sec- 
onds maximum) 112 max. 32 max. amp 

Average (Averaged over any 
interval of 0.2 sec- 
ond maximum) 112 max. 400 max. amp 

Fault, for duration of 0.15 

second maximum 30000 max. 30000 max. amp 

RES I STANCE-WELD I NG-C0NTR0L SERV I CE* 

Two Tubes in Inverse-Parallel Circuit 
Maximum Ratings, Absolute-Maximum Values: 

For frequencies from 25 to 60 cps 
Rat i ngs I-A and I-B Apply to Ope rat ion Either ( I ) With- 
out Water-Saving Thermostat, or (2) With Water- 
Saving Thermostat Shunted by Auxiliary Contactor 
RATING I-A 

Column 1' Column 2* 
SUPPLY VOLTAGE (RMS) 250 max. 250 max. volts 
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800 max. 2400 max. 
24.6 max. 4.4 max. 



DEMAND POWER (During 

conduction) 

DUTY*T 

ANODE CURRENT (Per tube): 

Peak 4530 max. 13600 max 

Demand (RMS, during 

conduction)* 3200 max. 9600 max 

Average (Averaged over any 
interval of 11 sec- 
onds maximum)* 355 max. 192 max, 

Fault, for duration of 0fl5 

second maximum 27000 max. 27000 max 



CoLv 



Co I umn 



RATING I-B 

Co I umn 



600 max. 



Column 

2* 

600 max. 



SUPPLY VOLTAGE (RMS) 

DEMAND POWER (During 

conduction) 800 max. 2400 max. 

DUTY # T 59 max. 10.7 max. 

ANODE CURRENT (Per tube): 

Peak 1890 max. 5660 max. 

Demand (RMS, during 

conduction)* 1330 max. 4000 max. 

Average (Averaged over any 
interval of 4.6 sec- 
onds maximum)* 355 max. 192 max. 

Fault, for duration of 0.15 

second maximum 11200 max. 11200 max. 



kva 
% 

amp 

amp 

amp 
amp 



vol ts 

kva 
% 

amp 

amp 

amp 
amp 



Ratings II-A and II-B Apply to Operation with Water- 
Saving Thermostat Not Shunted by Auxiliary Contactor 

RATING II-A 

Column Column 



250 max. 



250 max. vol ts 



2400 max. 
2.2 max. 



SUPPLY VOLTAGE (RMS). .... 
DEMAND POWER (During 

conduction) 800 max. 

DUTY # t 12.2 max. 

ANODE CURRENT (Per tube): 

Peak 4530 max. 13600 max. 

Demand (RMS, during 

conduction)* 3200 max. 9600 max. 

Average (Averaged over any 
interval of 22.4 sec- 
onds maximum)* 175 max. 96 max. 

Fault, for duration of 0.15 

second maximum 27000 max. 27000 max. 

• t * £ 

,', , : See next page. 



kva 

% 

amp 
amp 

amp 
amp 
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RATING II-B 

Column Column 

1* 2* 

SUPPLY VOLTAGE (RMS) 600 max. 600 max. volts 

DEMAND POWER (During 

conduction) 800 max. 2400 max. kva 

DUTY*T 29 max. 5.3 max. % 

ANODE CURRENT (Per tube): 

Peak 1890 max. 5660 max. amp 

Demand (RMS, during 

conduction)* 1330 max. 4000 max. amp 

Average (Averaged over any 
interval of 9.4 sec- 
onds maximum)* 175 max. 96 max. amp 

Fault, for duration of 0.15 

second maximum 11200 max. 11200 max. amp 

IGNIT0R 

Maximum Ratings, Absolute-Maximum Values: 
PEAK IGNIT0R VOLTAGE: 

Positive Equal to anode volts 

Negative 5 max. volts 

IGNIT0R CURRENT: 

Peak 100 max. amp 

Average (Averaged over any interval 

of 5 seconds maximum) 1 max. amp 

RMS 10 max. amp 

RMS voltage, current, and demand kva are on the basis of full-cycle 
conduction (no phase delay) regardless of whether or not phase control 
is used. 

Defined as (cycles " on" ) / (eye 1 es "on" + cycles "off") during the 
specified averaging time. 
I For supply voltages between 250 volts and 600 volts, duty is propor- 
tional to supply voltage. For supply voltages lower than 250 volts, 
the values for 250 volts apply. 

Column 1 represents operation at maximum average anode current; 
Column 2 represents operation at maximum demand power. 
For supply voltages between 250 volts and 600 volts, demand anode 
current and averaging time are each inversely proportional to supply 
voltage. For supply voltages lower than 250 volts, the values for 250 
volts apply. 

OPERATING CONSIDERATIONS 

for the 5553-B are the same as 

those shown for Type 555 1 -A 



4-59 



ELECTRON TUBE DIVISION 

IADIO COHPOIATION OF AMERICA. HAUISON. NEW JERSEY 



TENTATIVE DATA 2 



5553-B 
IGNITRON 




WATER OUTLET 



M-i— 55 MAX. OIA. 
h 8 



CLEARANCE FOR 
RADIATOR 




MAX. 



WATER INLET 
1'PIPE 14; 

/ ** 



i_ 



0^ 



I6 X 32 U 
"HOLES 






L 32 



92CL-9838RI 
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BOTTOM VIEW 



[max. £ 




MOUNTING PLATE 
FOR THERMOSTAT 



EXHAUST-TUBE PINCHOFF 
; / (SEE NOTE) 

9CP±K>° 



NOTE: DASHED POSITION AT MANUFACTURER'S OPTION. 
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RESISTANCE-WELDING-CONTROL SERVICE 










II 1 1 1 1 1 1 1 1 1 1 III 












II 1 1 1 1 1 1 1 1 1 1 III 






TWO TUBES CONNECTED IN INVERSE PARALLEL 
NO WATER- SAVING THERMOSTAT, OR WATER - 

SAVING THERMOSTAT SHUNTED BY 

AUXILIARY CONTACTOR. 
PROTECTIVE THERMOSTAT OPTIONAL. 










































CURVE 


RMS 
ANODE- 
SUPPLY 
VOLTS 


MAXIMUM 
AVERAGING 
TIME- 
SECONDS 
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RESISTANCE-WELDING-CONTROL SERVICE 
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II 1 1 1 1 1 


III 1 III 


















TWO TUBES CONNECTED IN INVERSE PARALLEL. 
WATER-SAVING THERMOSTAT WITHOUT 














AUXILIARY CONTACTOR. 
PROTECTIVE THERMOSTAT OPTIONAL. 
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RATING CHARTS 

RESISTANCE-WELDING-CONTROL SERVICE 




TWO TUBES CONNECTED IN INVERSE PARALLEL. 

RMS ANODE-SUPPLY VOLTS = 250 TO 600 

CURVE A! NO WATER -SAVING THERMOSTAT, OR WATER- 
SAVING THERMOSTAT SHUNTED BY AUXILIARY 
CONTACTOR. 

CURVE BI WATER- SAVING THERMOSTAT WITHOUT 
AUXILIARY CONTACTOR. 
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FREQUENCY-CHANGER WELDER SERVICE 












II 1 1 1 1 1 1 1 1 1 1 1111 






CURVE 


PEAK ANODE 

VOLTS 

FORWARD OR 

INVERSE 


MAXIMUM 
AVERAGING 
TIME- 
SECONDS 
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General: 



DATA 



17.3 volts 



Water 



Cathode Pool Type 

Number of Ignitors* 2 

Number of Main Anodes 1 

Number of Auxiliary Anodes 1 

Peak Voltage Drop: 

At 100 Amp. Peak-Anode Current 12.6 volts 

At 300 Amp. Peak Anode Current 14. A volts 

At 600 Amp. Peak Anode Current 

Cooling: 

Type 

Typical Flow 1.5 to 3 gal. /min 

Pressure Drop at Above Flow 2 to 5 lb./sq.in. 

Temperature Rise at Lower Rate of Flow 

(150 Amp per Anode) . . . 6°C 

Mounting Position Vertical, Flexible Lead Up 

Maximum Rigid Length (Approx.) 17-1/2" 

Diameter, Including Cooling Couplings. . . . 7-1/2" ±1/8" 

RECTIFIER SERVICE 
For frequencies f rom_25. _to_ 60_Cy_cles,_Phase_Re_tard =0 
Maximum Ratings, Absolute Values: 



PEAK FORWARD ANODE VOLTAGE . 
PEAK INVERSE ANODE VOLTAGE . . 

PEAK ANODE CURRENT 

AVERAGE CONTINUOUS ANODE CUR. 
2-HOUR AVERAGE ANODE CURRENT* 
1-MINUTE AVERAGE ANODE CUR.** 
SURGE ANODE CURRENT for 

0.15 sec.tmax 
OUTLET WATER TEMPERATURE . . 
INLET WATER TEMPERATURE. . . 
WATER FLOW, AT CONTINUOUS 

AVERAGE ANODE CUR. RATING. 
WATER FLOW, AT NO LOADtf 



PEAK INVERSE AUXILIARY ANODE VOLTAGE 



With Anode Conducting. . . 

With Anode Not Conducting. 
AVERAGE AUXILIARY ANODE CUR. 
PEAK POSITIVE IGNITOR VOLTAGE 
PEAK NEGATIVE IGNITOR VOLTAGE 
PEAK IGNITOR CURRENT .... 
AVERAGE IGNITOR CURRENT^ . 
IGNITION TIME 



900 
900 
900 
100 
150 
200 

6000 

60 

6 

1.5 
0.5 



25 

150 

5 

900 



max. 
max. 
max. 
max. 
max. 
max. 

max. 
max. 
min. 

min. 
min. 

max. 

max. 

max. 

max. 

5 

100 

2 

100 



2100 max. 

2100 max. 

6 00 max. 

75 max. 

112.5 max. 

150 max. 

4500 max. 

45 max. 

6 min. 

1.5 min. 
0.5 min. 

25 max. 

150 max. 

5 max. 

2100 max. 

max. . . 

max. . . 

max. . . 

max . . . 



volts 
volts 
amp 
amp 
amp 
amp 

amp 
°C 
°C 

gpm 

gpm 

volts 
volts 
amp 
volts 
volts 
volts 
volts 
volts 



GENERAL REQUIREMENTS for SELF-EXCITATION and 
SEPARATE EXCITATION are given on the next page 

•,*,**, #, ##- See next page. 



MAY 1, 1946 



TUBE DIVISION TENTAT I VE DATA 

■ADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 




5554 
IGNITRON 



AC WELDER-CONTROL SERVICE 
Ratings for ^AOO^volts^rms^ 25__to 60__cy_cles 

Maximum Ratings, Absolute Values: 

DEMAND 1200 max. kva 

CORRESPONDING AVERAGE ANODE CURRENT. 7$ max. amp 

AVERAGE ANODE CURRENT 113 max. amp 

CORRESPONDING DEMAND 600 raax.~ kva 

TIME -OF AVERAGING ANODE CURRENT: 

At £4.00 v FMS 1.5 max* Bee 

SURGE ANODE CURRENT, for 0.15 sec. max. 3000 max. amp 

WATER FLOW 1.5 min. gpm 

OUTLET WATER TEMPERATURE 30 max. °C 

PEAK INVERSE AUXILIARY ANODE VOLTAGE: 

With Anode Conducting 25 max. volts 

With Anode Not Conducting 150 max. volts 

AVERAGE AUXILIARY ANODE CUR 5 max. amp 

PEAK POSITIVE IGNITOR VOLTAGE 2^00 max. volts 

PEAK NEGATIVE IGNITOR VOLTAGE 5 max. volts 

PEAK IGNITOR CURRENT 100 max. amp 

AVERAGE IGNITOR CURRENT^ 2 max. amp 

IGNITION TIKE. . . ." 100 max. jisec 

GENERAL REQUIREMENTS for SELF-EXCITATION and 
SEPARATE-EXCITATION are given below 

SELF-EXCITATION (ANODE FIRING) 
See Circuit 92CS-6722 

PEAK IGNITOR VOLTAGE 

PEAK IGNITOR CURRENT 

JEgnitor .series resistance for anode firing 
at anode voltages of: 

600 volts or less. -. 

601 to 1000 volts (Approx.) 

1001 to 1500 volts (Approx.) .... 
1501 to 2000 volts (Approx.) .... 
2001 to 2400 volts (Approx.) .... 

SEPARATE EXCITATI ON (CAPACITOR 
See Circuit 92CS^6722 
Hiaaimum volt-ampere requirements are shown on Curve 92CS-6725 



Use only one ignitor at a time. 

* Averaged over any 2-minute interval. 
** Averaged over any L-minute interval. 

# For .syatbemB in which the flow of water is controlled by 
the load. 

00 Averaged over any 10-second interval. 
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c~m 



ANODE CONNECTION 




IGNITOR CONNECTION 



CATHODE 
CONNECTION 



92CS-6727 
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ELEMENTARY CIRCUIT FOR 
CAPACITOR FIRING 



ELEMENTARY CIRCUIT FOR 
ANODE FIRING 



1! 

Ji 



RESISTOR,! 



THYRATRON f 



FUSE 



IGNITRON 



92CS-6722 



MINIMUM VOLT-AMPERE REQUIREMENTS FOR 
SEPARATE-EXCITATION FIRING SYSTEMS 
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WELDER-CONTROL SERVICE 


1000 


ANODE-SUPPLY VOLTAGE 2400 VOLTS RMS 
MAX. OUTLET WATER TEMP=30°C 
MIN. WATER FLOW 1.5 GAL/MIN. 
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DUTY - PERCE NTACE 
TWO TUBES CONNECTED IN INVERSE PARALLEL 32CM- 

ARC DROP, OUTLET WATER 
TEMPERATURE— 40 TO 60 °C, WATER FLOW— 1.5 GPM 
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General j 



DATA 



12.6 volts 
U.l volts 
16.2 volts 
19.1 volts 



Cathode Pool type 

Number of Ignitors • 2 

Number of Main Anodes 1 

Number of Auxiliary Anodes 1 

Peak Voltage Drop: 

At 100 Amp Peak Anode Current. . • . 

At 300 Amp Peak Anode Current. . . . 

At 600 Amp Peak Anode Current. . . . 

At 1200 Amp peak Anode Current . . . 
Cooling: 

Type Water 

Typical Flow 3 to 5 gal./min. 

Pressure Drop at Above Flow 3 to 8 lb./sq.in. 

Temp. Rise at Lower Rate of Flow 

(300 Amp per Anode) 7°C 

Mounting Position Vertical, Flexible Lead Up 

Maximum Rigid Length (Approx.) 18-1/2" 

Diameter, Including Cooling Couplings 9" ± 1/8" 

RECTIFIER SERVICE 

For Frequencies f rom_25 J*o_60 ^vcleo^ Phase Retard_^_0 

Maximum Ratings, Absolute Values: 

PEAK FORWARD ANODE VOLTAGE . . 900 max. 

PEAK INVERSE ANODE VOLTAGE . . 900 max. 

PEAK ANODE CURRENT 1800 max. 

AVERAGE CONTINUOUS ANODE CUR. 200 max. 

2-HOUR AVERAGE ANODE CUR.* . . 300 max. 

1-MINUTE AVERAGE ANODE CUR.** 400 max. 
SURGE ANODE CURRENT for 

0.15 se£. max. 12000 max. 

OUTLET WATER TEMPERATURE ... 60 max. 

INLET WATER TEMPERATURE. ... 6 min. 
WATER FLOW, AT CONTINUOUS 

AVERAGE ANODE CUR. RATING 3 min. 

WATER FLOW, AT NO L0AD# .... 1 min. 



2100 i 

2100 ; 

1200 i 

150 i 

225 i 

300 i 

9000 

6 



Volt8 

volts 
amp 
amp 
amp 
amp 

amp 



max. 
min. 



min. 
min. 



PEAK INVERSE AUXILIARY ANODE VOLTAGE: 



With anode conducting. . . . 

With anode not conducting. . 
AVERAGE AUXILIARY ANODE CUR. . 
PEAK POSITIVE IGNITOR VOLTAGE. 
PEAK NEGATIVE IGNITOR VOLTAGE. 

PEAK IGNITOR CURRENT 

AVERAGE IGNITOR CURRENT^. . . 
IGNITION TIME 



25 

150 

5 

900 



max. 
max. 

5 
100 

2 
100 



25 max* 

150 max. 

5 max. 

2100 max. 



gpm 
gpm. 

volts 

volts 

amp 

volts 

volts 

amp 

amp 

uaec 



GENERAL REQUIREMENTS for SELF-EXCITATION and 

SEPARATE EXCITATION are given on the next page 

*»i #, Mi See next page. 
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AC WELDER -CONTROL SERVICE 

Ratings £ or 2400_volts_rms A __25 to_60 cy£les_ 

Maximum Ratings, Absolute Values: 

DEMAND 2400 max. kva 

CORRESPONDING AVERAGE ANODE CURRENT. 135 max. amp 

AVERAGE ANODE CURRENT 207 max. amp 

CORRESPONGING DEMAND 1105 max. kva 

TIME OF AVERAGING ANODE CURRENT 

at 2400 volts rms 1.66 max. sec 

SURGE ANODE CURRENT, for 0.15 sec. max. 6000 max. amp 

WATER FLOW 3 min. gal./ 

mix. 

OUTLET WATER TEMPERATURE 30 max. °C 

PEAK INVERSE AUXILIARY ANODE VOLTAGE: 

With anode conducting 25 max. volts 

With anode not conducting 150 max. volts 

AVERAGE AUXILIARY ANODE CURRENT. ... 5 max. amp 

PEAK POSITIVE IGNITOR VOLTAGE 2400 max. volts 

'PEAK NEGATIVE IGNITOR VOLTAGE 5 max. volts 

PEAK IGNITOR CURRENT 100 max. amp 

AVERAGE IGNITOR CURRENTS 2 max. amp 

IGNITION TIME 100 max. usee 

Demand-ampere requirements are shown t>n curve 92CM-6710 
under type 5554 

SELF-EXCITATION (ANODE FIRING) 
See Circuit 92CS-67 22 under type 5554 

PEAK IGNITOR VOLTAGE 150 min. volts 

PEAK IGNITOR CURRENT 40 min, amp 

Ignitor series resistance for anode firing 
at anode voltages of: 

600 volts or less (Approx.) 4 • • ohms 

601 to 1000 volts (Approx.) 10 . . ohms 

1001 to 1500 volts (Approx.) .... 20 . . ohms 

1501 to 2000 volts (Approx.) .... 35 • • ohms 

2001 to 2400 volts (Approx.) .... 50 . . ohms 

SEPARATE EXCITATION (CAPACITOR FIRI NG) 

See Circuit 92CS-6722 under type 5554 

Minimum volt-ampere requirements are shown on curve 92CS-6725 

under type 5554 

* Use only one ignitor at a time. 

* Averaged over any 2-minute interval. 
#* Averaged over any L-minute interval. 

* For systems in which the flow of water is controlled by 
the load-. 

#$ Averaged over any 10-second interval. 
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VARIATION 
♦3- 



AUXILIARY 
ANODE CONN 



92CS-6726 



MAY 1, 1946 



TUBE DIVISION 

IADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 



CE-6726 




5555 
IGNITRON 



ARC 
22 

20 

18 
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5ROP, OUTLET WATER TEMPERATURE— 40 °C TO 60 °C, WATER FLOW— 3 GPM 
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D 200 400 600 800 1000 1200 1400 
LOAD CURRENT IN PEAK AMPERES PER TUBE 

92CS-6724 





MAY 1, 1946 



TUBE DIVISION 

IADIO COIPOIATION OF AMERICA, HARRISON, NEW JEISEV 



CE-6724 



5557 
THYRATRON 

MERCURY-VAPOR TRIODE 




DATA 
Electrical: 

Filament: 

Voltage* 2.5 . . . . ; volts 

Current $.0 amp 

Direct Interelectrode Capacitance: 

Grid to Anode (Approx.) . 4.4 uuf 

Peak Voltage Drop (Approx.) 16 volts 

Approximate Control Characteristics: 

Anode Voltage . . 40 100 1000 volts 

Grid Voltage . . 0-2.25 -6.5 volts 

Ionization Time (Approx.) 10 microseconds 

Deionization Time (ApproX. ) 10U0 microseconds 

Mechanical: 



Mounting Position Vertical, base down 

Overall Length 6-3/8" ± 1/4 

Seated Length: 5-3/4" ± 1/4" 

Maximum Diameter 2-7/16" 

Bulb 3-19 

Cap Medium 

Base Medium 4-Pin, Bayonet 

Maximum Ratings , Absolute Values: 



PEAK FORWARD ANODE VOLTAGE. . . 
PEAK INVERSE ANODE VOLTAGE. . . 
GRID VOLTAGE: 

Before Conduction 

During Conduction 

INSTANTANEOUS ANODE CURRENT: 

Below 25 Cycles 

25 Cycles and Higher 

AVERAGE ANODE CURRENT** .... 
SURGE ANODE CURRENT for 0.1 sec. 
INSTANTANEOUS GRID CURRENT. . . 

AVERAGE GRID CURRENT** 

COND. -MERCURY TEMP. RANGE A . . 



2500 max. 


volts 


5000 max. 


volts 


-500 max. 


volts 


-10 max. 


volts 


1.0 max. 


amp 


2.0 max. 


amp 


0.5 max. 


amp 


40 max. 


amp 


0.25 max. 


amp 


0.05 max. 


amp 


40 to 80 


°C 



* Filament voltage must be applied at least 5 seconds before 
anode voltage is applied. 

** Averaged over any 15-second interval. 

A Recommended condensed-mercury temperature 40°C. 



MAY 1, 1946 TUBE DIVISION TENTATIVE DATA 

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 




5557 
THYRATRON 



— MEDIUM CAP 
ANODE 
TERMINAL 



FILAMENT 
TERMINALS 




£~NO CONNECTION 



92CS-6700 



OPERATIONAL REGION 
OF CRITICAL GRID VOLTAGE 




-20 -16 -12 -8 -4 
D-C GRID VOLTAGE AT START 
OF DISCHARGE IN VOLTAGE 

92CS-6744 



MAY 1, 1946 



TUBE DIVISION 

■ADIO COtPORATION OF AMIIICA, HAIIISON, NEW JEISEV 



CE-6700-6744 



5559 
THYRATRON 

MERCURY-VAPOR TRIODE 




DATA 
Electrical : 

Heater, for Uni potential Cathode: 

Voltage 5.0 

Current 4.5 

Cathode: 

Minimum Heating Time, prior 

to tube conduction . . 5 

Direct I nterelect rode Capacitances (Approx.): 

Grid to Anode 2.5 

Grid to Cathode 10 

Ionization Time (Approx.). 10 

Deionization Time (Approx.) 1000 

Anode Voltage Drop (Approx.) 16 

Grid-No. 1 Control Ratio (Approx. ) with gricWto. I 
resistor (megohms) =0 



. volts 
amp 

minutes 

^sec 

jisec 

volts 

220 



Mechanical : 

Mounting Position Vertical, Base Down 

Overall Length 7" ± 1/4" 

Seated Length 6-3/8" ± 1/4" 

Maximum Diameter 3" 

Bulb ST-23 

Cap Medium 

Base Medium-Shell Small 4-Pin, Bayonet 

Basing Designation for BOTTOM VIEW 4BL 



Pin 1-Heater 

Pin 2 -Cathode; 
Ci rcuit 
Returns 




Pin 3-Grid 
Pin 4- Heater, 
Cathode 
Cap - Anode 



Maximum Ratings, Absolute Values*. 

PEAK ANODE VOLTAGE: 

Forward 1000 max. volts 

Inverse 1000 max. volts 

GRID VOLTAGE: 

Before Conduction -500 max. volts 

During Conduction -10 max. volts 

CATHODE CURRENT: 

Peak 15 max. amp 

Average** 2.5 max. amp 

Fault, for 0.1 sec. maximum 200 max. amp 

GRID CURRENT: 

Average** +0.25 max. amp 

COND.-MERCURY TEMPERATURE RANGE* +40 to +80 °C 

OPERATING FREQUENCY 150 max. cps 



Averaged over any interval of 15 sec. max. 
Recommended operating temperature is 40°C. 



- I ndicates a change. 
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TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 



DATA 




5559 
THYRATRON 



7 ± V* 



MEDIUM CAP 




ST 23 BULB 



ZONE WHERE 
CONDENSED-MERCURY 
TEMPERATURE SHOULD 

BE MEASURED 



MEDIUM -SHELL 
SMALL 4-PIN 
BAYONET BASE 



92CS-6743RI 



MARCH 1, 1951 



TUBE DEPARTMENT 



CE-6743R1 



5559 
THYRATRON 




OPERATIONAL RANGE 
OF CRITICAL GRID VOLTAGE 



type 5559 

range is for conditions where 

E.«.=5 VOLTS AC ±5«yW;ClRCUIT RETURNS 
TO PIN N*2. THE RANGE INCLUDES 
INITIAL A LIFE VARIATIONS OF INDIVIOUAL 
TUBES. AS WELL AS CHANGE IN CHAR- 
ACTERISTICS DUE TO HEATER PHASING. 
GRID RESISTOR (OHMS)=0 
COND- MERCURY TEMPERATURE = 40*C 




400 g 
200 ^ 



-8 -6-4-2 o 

DC GRID VOLTS 

92CM-6704TI 



AVERAGE GRID CHARACTERISTICS 
DURING ANODE CONDUCTION 





type 5559 
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CIRCUIT RETUR 
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MARCH 1, 1951 



TUBE DEPARTMENT 

RAOIO CORPORATION OP AMERICA, HARRISON, NIW JERSEY 



CE-6704T1-7562T 




5559 
THYRATRON 



SHIFT OF AVERAGE 

CONTROL CHARACTERISTIC 

WITH CHANGE IN HEATER PHASING 




TYPE 5559 Ef =» VOLTS AC 
CONDENSED-MERCURY TEMP£RATUR£=40° 
GRID RESISTOR (OHMS) = 




CURVE 


PHASE ANGLE 
DEGREES • 


CIRCUIT 
RETURN 




160* 
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- • BETWEEN HEATER VOLTAGE AT 
PIN N*l AND ANOOE VOLTAGE 
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TEMR-RISE CHARACTERISTIC 
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e«.= 4.75 volts ac 
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MARCH 1, 1951 



TUBE DEPARTMENT 

IA0IO COtrORATION Of AMHICA, HAIIItON, NEW JIRSEY 



CE-7561T-7559T 



5560 
THYRATRON 

MERCURY-VAPOR TETRODE 




OATA 
Electrical: 

Heater, for Uni potent ial Cathode: 

Voltage 5.5° 5.0 

Current 5.0° 4.5 

Cathode: 

Minimum Heating Time, prior 

to tube conduction ... 5 

Direct Interelectrode Capacitances(Approx. ) : 

Grid No.l to Anode .... 0.2 

Grid No.l to Cathode ... 4.4 

Ionization Time (Approx.j. . 10 

De ionization Time (Approx.j 1000 

Anode Voltage Drop (Approx.) 16 

Grid-No. 1 Control Ratio (Approx. ) with grid-No. I 

resistor (ohms) = 0; grid-No. I and grid-No. 2 volts = 
Grid-No. 2 Control Ratio (Approx. ) with grid No. I 

resistor (ohms) = 0; grid-No. I and grid-No. 2 volts = 



volts 
. .amp 



minutes 

Wii 

/zsec 

Atsec 

. volts 

170' 

300 



Mechanical : 

Mounting Position Vertical, Base Down 

Overall Length 7-11/16" ± 1/4" 

Seated Length. 7-1/16" ± 1/4" 

Greatest Radius 2-1/4" 

Bulb ST-23 

Caps (Two) Medium 

Base Medium-Shell Small 4-Pin, Bayonet 

Basing Designation for BOTTOM VIEW 4CD 



Pin 1- Heater 

Pin 2 -Cathode; 
Circuit 
Returns 

Pin 3-Grid No. 2 




Pin 4- Heater, 
Cathode 

Top Cap - Anode 

Side Cap-Grid No.l 



Maximum Ratings, Absolute Values'. 
PEAK ANODE VOLTAGE: 

Forward 

Inverse 

GRID-No.2 (SHIELD-GRID) VOLTAGE: 

Before Conduction 

During Conduction 

GRID-No.l (CONTROL-GRID) VOLTAGE: 

Before Conduction 

During Conduction 

CATHODE CURRENT: 

Peak 30 max. D 

Average** 0.5 max. D 

Fault, for 0.1 sec. maximum 



*i see next page. 



1000 
1000 


max. 
max. 


volts 
volts 


-300 
-5 


max. 
max. 


volts 
volts 


-1000 
-10 


max. 
max. 


volts 
volts 


15 
2.5 
200 


max. 
max. 
max. 


amp 
amp 
amp 


(-Indicates a 


change. 
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TUBE DEPARTMENT 

RAOIO COIPOIAriON OF AMHICA, HAHISON, NEW JHSCY 



DATA 




5560 
THYRATRON 



GR|[>-No.2 CURRENT: 

Average** 0.25 max. 

GRID No.l CURRENT: 

Average** 0.25 max. 

COND. -MERCURY TEMPERATURE RANGE 4 +40 to +80 

OPERATING FREQUENCY 150 max. 

Applies when this tube is used for ignitor firing. 
Averaged over any interval of 15 sec. max. 
Recommended operating temperature is 40°C. 



amp 

amp 

°C 

cps 




ZONE WHERE 

CONDENSED-MERCURY 

TEMPERATURE SHOULD 

BE MEASURED 



MEDIUM- SHELL 

SMALL 4- PIN 

BAYONET BASE 

92CS-6742RI 



NOTE: THE PLANE THROUGH TUBE AXIS AND CENTER OF GRID- 
N»l CAP IS 45°±5* FROM THE PLANE THROUGH THE TUBE 
AXIS AND CENTER OF BAYONET PIN. GRID-N2I CAP IS ON 
SAME SIDE AS PIN N23. 



TEMPERATURE-RISE CHARACTERISTIC of the 5560 
is the same as that shown for Type 5559 
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TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 



DATA 



5560 
THYRATRON 






OPERATIONAL RANGE 
OF CRITICAL GRID VOLTAGE 






TYPE 5560 

RANGE IS FOR CONDITIONS WHERE: 
E* = 5 VOLTS AC ±5 *A; GRID-Nt 2 (SHIELD) 
VOLTS = 0; CIRCUIT RETURNS TO PIN N« 
2. THE RANGE INCLUDES INITIAL AND 
LIFE VARIATIONS OF INDIVIDUAL TUBES, 
AS WELL AS CHANGE IN CHARACTERIS- 
TICS DUE TO HEATER PHASING. 
GRID-N»I RESISTOR (OHMS) = 
COND.-MERCURY TEMPERATURE = 40"C 
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TYPE 5560 Ef = $ VOLTS AC 
GRID- N» 2 (SHIELD) VOLTS =0 . 
CONDENSED -MERCURY TEMPERATURE =4CC 
GRID-N* 1 RESISTOR (OHMS) = 
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TUBE DEPARTMENT 

IA0IO COIPORATION OP AMCIICA. HAIIISON, NCW Jftttt 



CE-6705T1-7568T 




5560 
THYRATRON 



AVERAGE GRID CHARACTERISTICS 

BEFORE ANODE CONDUCTION 



TYPE 5566 

E 4- = 5 VOLTS AC 

GRID -N* 2 (SHIELD) VOLTS = 

GRID - N« I RESISTOR (OHMS) = 

CIRCUIT RETURNS TO PIN N«2 

COND.- MERCURY TEMPERATURE = 60 C 
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AVERAGE GRID CHARACTERISTICS 

DURING ANODE CONDUCTION 
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MARCH 1, 1951 



TUBE DEPARTMENT 

IAOIO COtPOIATION Of AMillCA. HAIIISON, WW JHStV 



CE-7556T-7570T 



5563 
THYRATRON 

MERCURY- VAPOR TRIODE 




GENERAL DATA 

Electrical: 

Filament, Coated: 

Voltage 5 

Current 10 

Minimum Heating Time: 

At initial installation with- 
out anode voltage, for 
prooer distribution of 
condensed mercury ... 15 

During subsequent operation 
and prior to conduction. 



volts 
. amp 



minutes 

Not less than 60 seconds 
to provide adequate fila- 
ment heating; longer, if 
required by low ambient 
temperatures. 



for bringing condensed- 
mercury temperature with- 
in ope rat ing range. 

Direct Interelectrode Capacitances: 

Grid to Anode 10 max mii 

20 max mii 

10 approx /xseconds 

1000 approx ^seconds 

15 approx volts 

200 approx, 



Grid to Cathode. 
Ionization Time. . 
De ionization Time 
Anode Voltage Drop 
Grid Control Ratio' 
o 



With no external shield 

Mechanical: 

Mounting Position « -. Vertical, base down 

Overall Length 10-1/8" to 11-1/16 

Maximum Diameter 3-7/8 

Cooling Convection 

Bulb T-24 

Cap Skirted Medium No. 3985 

Base Medium-Metal -Shell Jumbo 4-Pin, Bayonet 

BOTTOM VIEW 

Pin 1-Grid (2)s^&(3) Pin ^" No 

Pin 2 -Filament, y\-L\ Connection 

Internal / _^_ A Pin 4 - Filament 

Shield \v """• / Cap -Anode 



Maximum Ratings, Absolute Values: 

For Anode-Supply Frequencies between 25 and 150 cps 




C0ND. MERCURY TEMP. RANGE . 
PEAK ANODE VOLTAGE: 

Forward 

Inverse 

GRID VOLTAGE: 
Before Anode 

Conduction (Peak or DC) 
During Anode 

Conduction (Average)* . 

A ,°,*: See next page. 



25-55 



25-50 



10000 max. 


15000 max. 


volts 


10000 max. 


15000 max. 


volts 


-500 max. 


-500 max. 


volts 


-10 max. 


-10 max. 


volt* 
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TUBE DEPARTMENT TENTATIVE DATA 

IAOIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 




5563 
THYRATRON 



CATHODE CURRENT: 

Peak 10 max. 6.4 max. amp 

Average 1.8 max. 1.6 max. amp 

Surge, for max. duration 

of 0. 1 second ... 200 max. 200 max. amp 

Averaging Time 1 1 cycle 

GRID CURRENT: 

Peak +1 max. +1 max. amp 

Average +0.1 max. +0. 1 max. amp 

Averaging Time 1 1 cycle 

Max i nun Circuit Values: 

Grid-Circuit Resistance. . . 0. 1 max. 0. 1 max. megohm 

* For conditions with 0. 1-megohm grid resistor, circuit returns to pin 
No. 2 as datum of potential, and filament voltage at pin No. * 180° out 
of phase with the anode voltage. 

Recommended operating value is 40° ± 5°C. 

* Averaged over one conducting cycle. 



SKIRTED 

MEDIUM CAP 

N* 3985 



ZONE WHERE \ 

CONDENSED - MERCURY A 
TEMPERATURE SHOULD 

BE MEASURED 



MEDIUM 
METAL-SHELL 
JUMBO 4-PIN 
BAYONET BASE 




lo'/e-nlu 



JUNE 20, 1947 



TIME DEPARTMENT 

IAOIO CORPORATION OP AMERICA. HAH I JON. NEW JERSEY 



CE-6832 



5563 
THYRATRON 




OPERATIONAL RANGE 
OF CRITICAL GRID VOLTAGE 



type 5563 

range is for conditions where: 
ef = 5 volts ac ±5%; circuit returnsto 
pin n22; fil.voltage at pin n24 is(-)when 
anode voltage is(+). the range includes 
initial & life variations of individual 
tubes. grid resistor = 10000 to 100000 
ohms. cond. mercury temperature = 

25° TO 50°C. 
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SEPT. 15, 1949 



TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



CE-6842T1 




5563 
THYRATRON 



AVERAGE GRID CHARACTERISTICS 

BEFORE ANODE CONDUCTION 
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ERAGE GRID CHARACTERISTIC 
DURING ANODE CONDUCTION 
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SEPT. 15, 1949 TUBE DEPARTMENT CE-7206T-7207T 

IA0IO COIPOIATION OP AMHICA. HAM I JON, NEW JEISEY 



5563 

AVERAGE CONTROL CHARACTERISTICS 
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CRITICAL GRID VOLTS 



TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 



+40 
92CM-7I97 




5563 

SHIFT OF AVERAGE CONTROL CHARACTERISTICS 
WITH CHANGE IN FILAMENT PHASING AND CIRCUIT RETURN 




TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



92CM-7285 



5563 
OPERATION CHARACTERISTICS 
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MAY 4,1949 




TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA. HARRISON 


NEW JERSEY 




92CM-7267 



5563 -A 
MERCURY-VAPOR THYRATRON 

NEGATIVE-CONTROL TR I ODE TYPF 
Supersedes Type 5563 




15 minutes 



1 minute 



4 


m i 


16 


m i 


10 


/zsec 


00 


/xsec 


50 


/zamp 


15 


volts 



GENERAL DATA 
Electrical: 

Filamentary Cathode, Coated: 

Min. Av. Max. 

Voltage 4.75 5 5.25 volts 

Current at 5 volts ... . - 10 11 amp 

Minimum Heating Time: 

On initial installation, with no voltage 
on grid or anode, for redistribution of 

mercury to lower part of tube 

During subsequent operation, to allow 
f i lament to reach operat ing temperature 

prior to tube conduction 

Direct Interelectrode Capacitances: 

Grid to anode 

Grid to cathode 

Ionization Time (Approx. ) 

De ionization Time (Approx.) 1000 

Maximum Critical Grid Current for 

instantaneous anode volts = 20000 

Anode Voltage Drop (Approx.) . . . 

Grid Control Ratio (Approx.): 

Under conditions: 10000-ohm grid resistor, 

circuit returns topin2, filament voltage 

at pin 4 out of phase with anode voltage 

by 180°, and condensed-mercury temperature 

of 40°C 275 

Mechanical: 

Operating Position Vertical, base down 

Overall Length 10-3/32" ± 7/16'^ 

Maximum Diameter 2-7/8" 

Bulb T-29 

Weight (Approx.) 13 oz 

Cap Medium (JETEC No.Cl-5) 

Base Skirted Med i urn-Metal -Shel 1 Jumbo 4-Pin, 

with Bayonet (JETEC No.A4-69) 
BOTTOM VIEW 
Pin 1 - Grid P Pin 3 - No Connec- 

Pin 2 - Filament (7V-^£/T> t ion— Do Not 

Internal 
Shield, 
Circuit 
Returns 



without external shield. 






Use 


Pin 4 - 


- Filament 


Cap - 


- Anode 
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Temperature Control: 

Heating — When the ambient temperature is so low that the normal 
rise of condensed-mercury temperature above the ambient 
temperature wi 1 1 not bring the condensed-mercury temperature 
up to the minimum value of the operating range specified 
under Maxinun Ratings, some form of heat-conserving en- 
closure or auxiliary heater will be required. 

Cooling — When the operating conditions are such that the maximum 
value of the operating condensed-mercury temperature for the 
applicable service rating is exceeded, provision should be 
made for forced-air cooling sufficient to prevent exceeding 
the maximum value. 

Temperature Rise of Condensed Mercury to 
Equilibrium Above Ambient Temperature 
(Approx. ) :* 

No Load 13 °C 

Full Load 17 °C 

CONTROL SERVICE— I n-Phase Operation 9 
Maximum Ratings, Absolute Values: 

For supply frequency of 25 to 60 cps 

Operating Condensed-Mercury 

Temperature Range 

25° to 55°C 25° to 50°C 



PEAK ANODE VOLTAGE: 

Forward 15000 max. 

Inverse 15000 max. 

GRID VOLTAGE: 

Peak or DC, before 

tube conduction -500 max. 

Average*, during 

tube conduction -10 max. 

ANODE CURRENT: 

Peak 10 max. 

Average** 1.8 max. 

Fault, for duration of 
0.1 second maximum . . 
GRID CURRENT: 

Average positive*. . . . 
Peak posi t i ve wi th 
anode negative .... 

Maximum Circuit Values: 

Grid-Circuit Resistance. . 



50 max. 

100 max. 

5 max. 



20000 max. 
20000 max. 



-500 max. 

-10 max. 

6.4 max. 
1.6 max. 

50 max. 

100 max. 

5 max. 



volts 
volts 



volts 
volts 

amp 

amp 

amp 



0.1 max. 0.1 max. megohm 



With filament voltage = 4.75 volts and no heat-conserving enclosure. 
Filament voltage has a phase angle of either 0° or 180° with respect to 
the anode vol tage. 



: See next page. 
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CONTROL SERYICE—Quadrature Operation 00 
Maximum Ratings, Absolute Values: 

For supply frequency of 25 to 60 cps 

Operating Condensed-Mercury 
Temperature Range 
25° to55°C 25° to 50°C 
PEAK ANODE VOLTAGE: 

Forward 15000 max. 20000 max. volts 

Inverse 15000 max. 20000 max. volts 

GRID VOLTAGE: 

Peak or DC, before 

tube conduction -500 max. -500 max. volts 

Average*, during 

tube conduction -10 max. -10 max. volts 

ANODE CURRENT: 

Peak 11.5 max. 11.5 max. amp 

Average** 2.5 max. 2.5 max. amp 

Fault, for duration of 

0.1 second maximum .... 50 max. 50 max. amp 
GRID CURRENT: 

Average positive® 100 max. 100 max. ma 

Peak positive wi th 
anode negative 5 max. 5 max. ma 

Maximum Circuit Values: 

Grid-Circuit Resistance. ... 0.1 max. 0.1 max. megohm 

Averaged over one conducting period. 
Averaged over one cycle of power-supply frequency. 
Averaged over period of grid conduction. 
D Filament voltage i s 60° to 120° out of phase (leading or lagging) with 
the anode vol tage. 

OPERATING CONSIDERATIONS 

X-rays are produced when the 5563-A is operated with a 
peak inverse anode voltage above 16000 volts (absolute 
value). These rays can constitute a health hazard unless 
the tube is adequately shielded for X-ray radiation. 
Although re I at i ve ly s imp I e sh i e I d i ng shou 1 d prove adequate, 
make sure it provides the required protection to the 
operator. 
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PHASE SHIFTER 




FIG. 4 HALF-WAVE THREE-PHASE 




FIG. 5 PARALLEL THREE-PHASE (QUADRATURE OPERATION) 



Devices and arrangements shown or described herein may use patents of RCA 
or others. Information contained herein is furnished without responsi- 
bility by RCA for its use and without prejudice to RCA's patent rights, 
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N=NEUTRAL 



FIG. 6 SERIES THREE-PHASE (QUADRATURE OPERATION) 

PHASE SHIFTER 




PHASE SHIFTER 

FIG. 7 HALF-WAVE FOUR-PHASE (QUADRATURE OPERATION) 



PHASE SHIFTER 



AAA ^ 




N=NEUTRAL 



FIG. 8 HALF-WAVE SIX-PHASE (QUADRATURE v 

OPERATION) 

NOTES 
T= PEAKING TRANSFORMER 

IN FIGS. 3 ANO 6, THE RECTIFIER TUBES MAY BE 
EITHER 869 -B 3 OR 5563-As USED AS DIODES. THE 
- — ««, 5563-A IS USED AS A DIODE BY CONNECTING GRID 

92CL- 8340 to pin 2. 
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Numerical Relationships Among Electrical Quantities 



E = Trans. Sec. Voltage (RMS) 


'av = 


Average DC Output Current 


E av = Average DC Output Voltage 


"b = 


Average Anode Current 


E bmi = Peak Inverse Anode Voltage 


'p = 


Anode Current (RMS) 


E m = Peak DC Output Voltage 


•pm " 


Peak Anode Current 


E r = Major Ripple Voltage (RMS) 


p al - 


Line Volt-Amperes 


f = Supply Frequency 


p ap = 


Trans. Pri. Volt-Amperes 


f r * Major Ripple Frequency 


p as = 


Trans. Sec. Volt-Amperes 


p dc = Dc Power 


(E av * 


'av) 


Note: Conditions assumed invc 


Ive sine-wave supply; zero 


voltage drop in tubes; no losses in 


transformer and cir- 


cuit; no back emf in the load circuit 


; and no phase-back. 


RATIO 


Fig. 1 


Fig.2 


Fig.3 


Fig.1 


Flg.5* 


Fig.6 


Flg.7 


Fig. 8 


Voltage Ratios 


E/ Eav 


2.22 


l.ll 


l.ll 


0.854 


0.854 


0.427 


0.785 


0.74 


WE 


1.41 


2.83 


1.41 


2.45 


2.45 


2.45 


2.83 


2.83 


E bmi /E av 


3.14 


3.14 


1.57 


2.09 


2.09 


1.05 


2.22 


2.09 


Em /E av 


3.14 


1.57 


1.57 


1.21 


1.05 


1.05 


l.ll 


1.05 


E r /E av 


I.I 1 


0.472 


0.472 


0.177 


0.04 


0.04 


0.106 


0.04 


Frequency Ratio 






f r /f 


. 2 


2 


3 


6 


6 


4 


6 


Current Ratios 


V'av 


1.57 


0.785 


0.785 


0.578 


0.289 


0.578 


0.5 


0.408 


'b"av 


1 


0.5 


0.5 


0.33 


0.167 


0.33 


0.25 


0.167 


Resistive Load 


















'pn/'av 


3. 14 


1.57 


1.57 


1.21 


0.52 


1.05 


l.ll 


1.05 


'pn/'b 


3.14 


3.14 


3.14 


3.63 


3.14 


3.14 


4.5 


6.3 


Inductive Load* 


















Vav 


— 


1 


1 


1 


0.5 


1 


1 


1 


Power Ratios 


Resistive Load 


















P as /P dc 


3.49 


1.74 


1.24 












p a P /p dc 


2.69 


1.23 


1,24 


— 


— 


— 


— 


— 


P al /P dc 


2.69 


1.23 


1.24 












Inductive LoacT 


















P as /P dc 


— 


1.57 


1. 1 1 


1.71 


1.48 


1.05 


1.57 


1.81 


P a P /P dc 


— 


l.ll 


I.I 1 


1.21 


1.05 


1.05 


l.ll 


1.29 


P al /P dc 


- 


1. II 


I.I 1 


1.21 


1.05 


1.05 


1. II 


1.05 


* Bleeder current of 2% full-load cur 


rent wi 


11 provide exciting current 


for balance coil and thus avoid poo 


r regul 


ation at light loading. 


The use of a large filter-input chok 


e is as 


sumed. 
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CIRCUIT 


MAX. 
TRANS. 
SEC. 
VOLTS 
(RMS) 
E 


APPROX. 

DC 

OUTPUT 

VOLTS 

TO FILTER 

Eav 


MAX. 

DC 

OUTPUT 

AMPERES 

'av 


MAX. 

DC 

OUTPUT 

KW 

TO FILTER 

Pdc 


Fig.l 

Half-Wave 

Single-Phase 

1 n-Phase Ope rat i on 


14000° 
10600* 


6300 
4700 


1.6 
1.8 


10 
8.5 


Fig.2 

Full-Wave 

Single-Phase 

In-Phase Operation 


7000° 
5300* 


6300 
4700 


3.2 
3.6 


20 
17 


Fig.3 

Series 

Single-Phase 

In-Phase Operation 


14000° 
10600* 


12700 
9500 


3.2 
3.6 


40 
34 


Fig. 4 

Half-Wave 
Three-Phase 

In-Phase Operation 


8100° 
6100* 


9500 
7100 


4.8 
5.4 


45 
38 


Fig- 5 

Parallel 
Three-Phase 

Quad rat u re Ope rat i on 


8100° 
6100* 


9500 
7100 


15.0 
15.0 


143 
106 


Fig. 6 
Series 

Three-Phase 

Quad rat u re Ope rat ion 


8100° 
6100* 


19000 
14200 


7.5 

7.5 


143 
106 


Fig. 7 

Ha If -Wave 
Four-Phase 

Quadrature Ope rati or; 


700r D 
5300 


9000 
6700 


Resis- Induc- 
tive tive 
Load Load 

10.0 10.0 
10.0 10.0 


Resis- Induc- 
tive tive 
Load Load 

90 90 
67 67 


Fig. 8 
Half-Wave 
Six-Phase 

Quad rat u re Ope rat i ■-. r . 


7000° 
5300* 


9500 
7 100 


Resis- Induc- 
tive tive 
Load Load 
II. M.5 
II. 11.5 


Resis- Induc- 
tive tive 
Load Load 
105 MO 
78 81 


D For maximum peak inverse anode voltage of 20000 volts, and condensed- 
mercury temperature range of 25° to 50°C. 

* For maximum peak inverse anode voltage of 15000 volts, and condensed- 
mercury temperature range of 25° to 55°C. 
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MEDIUM CAP 
JETEC N2CI-5 



ZONE WHERE 
CONDENSED-MERCURY 
TEMPERATURE SHOULD 

BE MEASURED 



SKIRTED MEDIUM 
METAL-SHELL 
JUMBO 4-PIN 
BAYONET BASE 

JETEC N2A4-69 




RATE OF RISE OF 
COND- MERCURY TEMPERATURE 




1 1 1 

- CURVE 


FIL. 
VOLTS 
RMS. 
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OPERATIONAL RANGE 

OF CRITICAL GRID VOLTAGE 




1 1 1 1 1 1 1 1 1 1 1 1 1 
RANGE IS FOR CONDITIONS WHERE: 


I 


- E^r= 5.0 VOLTS AC ± 5%; CIRCUIT RETURNS TO PIN 2. 


— 


FILAMENT VOLTAGE AT PIN 4 IS (-) WHEN ANODE 




VOLTAGE IS(+). 


— 


THE RANGE INCLUDES INITIAL AND LIFE VARIATIONS OF 


INDIVIDUAL TUBES. 


. 


GRID RESISTOR = 10000 TO 100000 OHMS 
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AVERAGE GRID 

CHARACTERISTICS 

BEFORE TUBE CONDUCTION 






t> = 5.0 VOLTS AC 
- CIRCUIT RETURNS TO PIN 2 

GRID RESISTOR: OHMS 
- CONOENSED -MERCURY 

TEMPERATURES 40* C 

Os CONDUCTION STARTS 
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-300 -200 -100 
DC GRID VOLTS 

92CS-83I3T 

AVERAGE GRID 
CHARACTERISTICS 

DURING TUBE CONDUCTION 
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FILAMENT REHEATING TIME 
AFTER POWER SUPPLY INTERRUPTION 
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SHIFT OF AVERAGE 
CONTROL CHARACTERISTIC 

WITH CHANGE IN 
CONDENSED- MERCURY TEMPERATURE 



E>=5.0 VOLTS AC 

GRID RESISTOR = 10000 OHMS 



CURVE 


CONDENSED 

MERCURY 
TEMP. - °C 


A 


25 


B 


40 


C 


55 




-&0 -to -40 -2& 
DC GRID SUPPLY VOLTS 
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SHIFT OF AVERAGE CONTROL CHARACTERISTICS 

WITH CHANGE IN FILAMENT PHASING AND CIRCUIT RETURN 



1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 




-- Ef =5.0 VOLTS AC 




__:grid resistor=ioooo ohms : 


- -CONDENSED-MERCURY TEMPERATURE =40°C 








v ' w fc ANGLE* RETURN 




A PIN 2 


B 0° CT° 


: c o°,i8o° pin 4 :__ _ 






D 180° CTO 




E 180 PIN 2 




. ^BETWEEN FILAMENT VOLTAGE AT PIN 4 AND 






° CENTER TAP OF FILAMENT TRANSFORMER . 




"•PIN 2, PIN 4, OR CT 
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SHIFT OF AVERAGE CONTROL CHARACTERISTICS 

WITH CHANGE IN FILAMENT PHASING AND CIRCUIT 

RETURN AT LOW ANODE VOLTAGES 



lllll l ll l l l lll l lllllllll ll l l lllll l l l l 



Ef = 5.0 VOLTS AC 

GRID RESISTOR = 10000 OHMS 

CONDENSED-MERCURY TEMPERATURE =40°C 



CURVE 


PHASE 
ANGLE* 


CIRCUIT 
RETURN 


A 


0° 


PIN 2 


B 


180° 


PIN 4 


C 


0° 


CTO 


D 


180° 


CTD 


E 


0° 


PIN 4 


F 


I8Q° 


PIN 2 



BETWEEN FILAMENT VOLTAGE AT PIN 4 AND 
ANODE VOLTAGE 
Q CENTER TAP OF FILAMENT TRANSFORMER 
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SHIFT OF AVERAGE CONTROL CHARACTERISTICS 



WITH CHANGE IN GRID-RESISTOR VALUE 


1 1 I 1 1 1 1 II 1 1 1 1 1 1 1 1 i II I 1 i 1 I 1 i ! i i i ! 1 1 1 1 II ' I 1 




" ~ " E-p=5.0 VOLTS AC 


- CONDENSED-MERCURY TEMPERATURE=4Q°C 








CURVE RESISTOR RETURN ANGLE* 


MEGOHMS Kt,UMN ANbLt 




I A 0.01 PIN 2 180° 


B 0.1 PIN 2 180° 




C 1 PIN 2 180° 




-M- — . .m. — •*•»!... » „,-* 


■ ^BETWEEN FILAMENT VOLTAGE AT PIN 4 AND 


ANODE VOLTAGE 


















































_!"> _C _J 


^i__ *£_"*£__ __ _ - po 


-^-- ^ ^-- -- 20 




-X- ^ *■ ^ ^ 11— 


k ^ ^ 




s k > 


- * s S *C H 




■4— ^ w ^ o 


|_ Ni > "^ .- O 




it s S ^ 3 






^ V V _|_ 




s ^^. ~T~ 1 2 


Zt ^ w c5 § 


w b-S 5 


w * 5 irt 


__ _ v --5* - 10 


5 r s\ « 






S K \S 


* ^ 


S^ Vv 


5^ 5X- 


S ss 








1 * S 




_1 *. ijl 


j kS b 


"• k, 5 _J 




3 L 


z 



-100 -80 

APRIL. 12,1954 



-60 -40 

DC GRID SUPPLY VOLTS 

TUBE DIVISION 

RADIO COtrOtATION OF AMIIICA. HAttlSON. NfW » 



-20 

92CM-8307 



5696 
THYRATRON 

GAS-TETRODE, MINIATURE TYPE 




GENERAL DATA 

Electrical : 

Heater, for Uni potential Cathode: 

Voltage 6.3 ac 

Current 0.150 

Cathode: 

Minimum Heating Time, prior 

to tube conduction . . 10 

Direct I nterelect rode Capacitances (Approx.): 

Grid No.l to Anode . . . 0.03 

Input 1.8 

Output 0.54 

Ionization Time (Approx.): 

For conditions: dc anode volts = 100; grid-No. I 
square-pulse volts = +50; peak cathode 

amperes during conduction = 0.150 

Deionization Time (Approx.): 

For conditions: dc anode volts = 500; grid-No. I 
volts =-100, grid-No. I resistor (ohms) = 

1000; dc cathode amperes = 0.025 

For conditions: dc anode volts = 500; grid-No. I 
volts =-13; grid-No. I resistor (ohms) = 

1000; dc cathode amperes = 0.025 

Maximum Critical Grid-No. 1 Current, with ac 
anode-supply volts (rms) = 350, and 

average cathode amperes = 0.025 

Anode Voltage Drop (Approx.) 

Grid-No. 1 Control Ratio (Approx.) with grid-No. I 

resistor (megohms) = 0; grid-No. 2 volts =0 

Grid-No. 2 Control Ratio (Approx.) with grid-No. I 

volts = 0, grid-No. 2 resistor (ohms) = . 



or dc volts 
. . . amp 






0.5 Msec 

25 fisec 
40 ^sec 



0.5 ^tamp 
10 volts 



250 

15 



° Without external shield. 

Mechanical : 

Mounting Position Any 

Maximum Overall Length 1-3/4" 

Maximum Seated Length 1-1/2" 

Length, Base Seat to Bulb Top (excluding tip). 1-1/8" ±3/32" 

Maximum Diameter 3'4" 

Bulb T-5-1/2 

Base Small -Button Miniature 7-Pin 

Basing Designation for BOTTOM VIEW 7BN 

Pin 1-Grid No.l (4) ® Pin 5-Grid No. 2 

Pin 2 -Cathode (§/T ^_ yV g) Pin 6 - Anode 

Pin 3-Heater A\====a1 Pin 7 - Grid No. 2 

Pin 4- Heater 
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RELAY and GRID-CONTROLLED RECTIFIER SERVICE 
Maximum Ratings, Absolute Values: 

PEAK ANODE VOLTAGE: 

Forward 500 max. volts 

Inverse 500 max. volts 

GRID-No.2 (SHIELD-GRID) VOLTAGE: ' 

Peak, before anode conduction -50 max. volts 

Average, during anode conduction" . . . -10 max. volts 

GRID-No.l (CONTROL-GRID) VOLTAGE: 

Peak, before anode conduction -100 max. volts 

Average, during anode conduction". . . . -10 max. volts 

CATHODE CURRENT: 

Peak , 0.1 max. amp 

Average" 0.025 max. amp 

Surge, for duration of 0.1 sec. max. . . 2 max. amp 

GRID-No.2 CURRENT: 

Average" +0.005 max. amp 

GRID-No.l CURRENT: 

Average" +0.005 max. amp 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode . 100 max. volts 

Heater positive with respect to cathode . 25 max. volts 

AMBIENT TEMPERATURE RANGE -55 to +90 °C 

Typical Operating Conditions for Relay Service: 

RMS Anode Voltage 117 volts 

Grid No. 2 Connected to cathode at socket 

RMS Grid-No. 1 Bias Voltage 5 volts 

Peak Grid-No. 1 Signal Voltage 5 volts 

Grid-No.l-Circuit Resistance 0.1 megohm 

Anode-Circuit Resistance* 5000 ohms 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance 10 max. megohms 

" Averaged over any Interval of 30 sec. max. 
° Approximately 180° out of phase with the anode voltage. 
i Sufficient resistance, including the tube load, must be used under any 
conditions of operation to prevent exceeding the current ratings. 



I 
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AVERAGE CONTROL CHARACTERISTICS 
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THYRATRON 



OPERATIONAL RANGE 
OF CRITICAL GRID VOLTAGE 



TYPE 5696 

GRID^Nft2 (SHIELD) VOLTS = 
RANGES SHOWN ARE FOR TWO VALUES 
OF GRID RESISTOR-O.I MEG. AND 10 
MEG.-AND TAKE INTO ACCOUNT INITIAL 
DIFFERENCES BETWEEN INDIVIDUAL 
TUBES & SUBSEQUENT DIFFERENCES 
DURING TUBE LIFE, FOR A HEATER- 
VOLTAGE RANGE OF 5.7 TO 6.9 VOLTS 
AND FOR AN AMBIENT TEMPERATURE 
RANGE OF -55 TO «■ 90 °C 

Ranqe for Ranqe for 
_I0 Megohms 0.1 Megohm - 
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AVERAGE CHARACTERISTICS 
BEFORE ANODE CONDUCTION 



TYPE 5696 
E.p = 6.3 VOLTS 
GRID-N*2CSHIELD) VOLTS = 
GRID-Nfll RESISTOR (OHMS) = 
0= CONDUCTION STARTS 
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NEGATIVE/ POSITIVE-CONTROL TR 1 ODE 


TYPE 




GENERAL DATA 






Electrical : 






Heater, for Uni potential Cathode: 






Min. Av. 


Max. 




Voltage (AC or DC) . . . 4.75 5.0 


5.25 


volts 


Current at 5.0 volts . . - 4.5 


4.9 


amp 


Cathode: 






Minimum Heating Time, 






prior to tube conduction 


5 


mi nutes 


Maximum Outage Time, 






without reheating 




See Curves 


Direct 1 nterel ectrode Capacitances 






(Approx., without external shield): 






GridtoAnode 


3.25 


fjp.f 


Grid to Cathode 


8.9 


Maximum Cri t ical Grid Current 


with ac anode volts (rms) =220 .... 


10 


/L^amp 


Anode Vol taqe Drop (Approx. ) 


16 


volts 


Ionization Time (Approx.): 






For conditions: dc anode-supply volts 






= 100, peak grid volts = +35, and 






peak anode amperes - 15 


15 


fxsec 


Dei'onizat ion Time (Approx.): 






For conditions: dc anode volts = 120, 






dc grid-supply volts = -500, grid 






resistor (ohms) = 1000, and dc anode 






amperes = 2.5 .............. 


5 


/xsec 


For conditions: dc anode volts = 120, 






dc grid-supply volts = 0, grid resistor 






(ohms) = 1000, and dc anode amperes = 2.5 . 


850 


fj.sec 


Mechanical : 






Mounting Position Vertical, 


base down 


Uav Imiim C\\/c± rp\ 11 1 pnnt h . . „ * * . . . • • ■ 




. . . 7" 


Ivid a ill H— J iii v/vci a i i \—\Z i ly l 1 1 • • • • • • • • • • ■ 

Seated Length 


\ ' 6- 


1/8" ± 1/4" 


Maximum Diameter 

Bulb 




'. '. 'sT-23 


Cap Mediu 


Ti' (JETEC No.Cl-5') 
(JETEC No.A4-10) 


Base . . Medium-Shell Small 4-Pin, Bayonet 


BOTTOM VIEW 






Pin 1: Heater Q^JV 


Pin 3 


Grid 


Pin 2: Cathode ( \ '\ 


Pin 4 


Heater, 


(Grid & Anode V A*\Z 




Cathode 


Return) CS^ZS^(a) 
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5728/FG-67 
MERCURY-VAPOR THYRATRON 



Temperature Control: 

Heating — When the ambient temperature is so low that the 
normal rise of condensed-mercury temperature 
above the ambient temperature will not bring the 
condensed-mercury temperature up to the minimum 
value of the operating range specified under 
Maximum Ratings, some form of heat-conserving 
enclosure or auxiliary heater will be required. 

Cooling — When the operating conditions are such that the 
maximum value of the operating condensed-mercury 
temperature is exceeded, provision should be 
made for forced-air cooling sufficient to pre- 
vent exceeding the maximum value. 

Temperature Rise of Condensed Mercury to 
Equilibrium Above Ambient Temperature 

(Approx. ) :* 

No Load 25 °C 

Full Load 31 °C 

INVERTER SERVICE 
Maximum Ratings, Absolute Values: 

PEAK ANODE VOLTAGE: 

Forward 1000 max. volts 

Inverse 1000 max. volts 

GRID VOLTAGE: 

Peak, before anode conduction -500 max. volts 

Average*, during anode conduction ... -5 max. volts 

CATHODE CURRENT: 

Peak 15 max. amp 

Average** 2.5 max. amp 

Fault, for duration of 0.1 sec. max. . 200 max. amp 

GRID CURRENT: 

Average* +0.3 max. amp 

CONDENSED-MERCURY TEMPERATURE RANGE ... +40 to +80 °C 

* With heater vol tage = 4.75 volts and no heat-conserving enclosure. 

• Averaged over one conducting cycle. 

** Averaged over any interval of 15 seconds maximum. 
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5728/FG-67 
CHARACTERISTIC CURVES 





RATE OF RISE OF COND.- 
MERCURY TEMPERATURE 




£^■4.75 VOLTS 
NO LOAD 
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OPERATIONAL RANGE 
OF CRITICAL GRID VOLTAGE 



RANGE IS FOR CONDITIONS WHERE: 
Ef = 5D VOLTS AC ± 5«fe; CIRCUIT 
RETURNS TO PIN N« 2. THE RANGE 
INCLUDES INITIAL AND LIFE VARI- 
ATIONS OF INDIVIDUAL TUBES. AS 
WELL AS CHANGE IN CHARACTER- 
ISTICS DUE TO HEATER PHASING. 
GRID RESISTOR (OHMS)=0. 
CONDENSED-MERCURY TEMPERA- 
TURE RANGE = ACT- ap°C 
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CHARACTERISTIC CURVES 
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5822-A 
IGNITRON 

WATER-COOLED, STEEL-JACKETED, MERCURY-POOL-CATHODE 
TYPE HAVING MOUNTING PLATE FOR THERMOSTAT I C CONTROL 

For intermittent rectifier and frequency-changer welder service 




GENERAL DATA 
Electrical: 

Cathode Excitation Cycl 

Cathode-Spot Starting By Ignitor 

Minimum Requirements for Cathode Excitation: 

Peak ignitor voltage required to fire . . . . 200 volts 

Peak ignitor current required to fire ... . 30 amp 

Starting time at required voltage 

or current 100 jxsec 

Tube Voltage Drop: 

At peak anode current of 1500 amperes .... 25 volts 

Mechanical: 

Operating Position Vertical, flexible lead up 

Maximum Overal 1 Length (Including 

flexible lead) 27-1/4" 

Maximum Radius (Including water connections) 3-5/8" 

Weight 8.25 lbs 

Terminal Connections (See Dimensional Outline): 

P- Anode q p I- Ignitor 

Terminal j Terminal 

(Flexible (Within 

lead) /* "X jacket 

K- Cathode ( \ skirt at 

Terminal l # J cathode 

(Bar oppo- V S~lh\ end) 

site anode ^Sfr^^ 

terminal) * 

Cool ing: 

Type Water 

Minimum inlet water temperature 

Maximum outlet water temperature 

Minimum water flow 

Maximum water-temperature rise 

Maximum pressure drop 

INTERMITTENT RECTIFIER SERVICE 

and 

FREQUENCY-CHANGER WELDER SERVICE 

Maximum Ratings, Absolute-Maximum Values: 

For zero phase-control angle and 
frequencies from $o to 6o cPs 
RATING I 
PEAK ANODE VOLTAGE: 

Forward 1200 max. 1200 max. volts 

Inverse 1200 max. 1200 max. volts 



10 


°C 


35 


°C 


1.5 


gpm 


6 


U C 


5 


psi 
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5822-A 
IGNITRON 



ANODE CURRENT: 

Peak 420 max. 

Average (Averaged over any 
interval of 6.25 sec- 
onds maximum) 70 max. 

Average (Averaged over any 
interval of 0.2 sec- 
ond maximum) 70 max. 

Fault, for duration of 0.15 

second maximum 18750 max. 

RATING II 

PEAK ANODE VOLTAGE: 

Forward 1500 max. 

Inverse 1500 max. 

ANODE CURRENT: 

Peak 336 max. 

Average (Averaged over any 
interval of 6.25 sec- 
onds maximum) 56 max. 

Average (Averaged over any 
interval of 0.2 sec- 
ond maximum) 56 max. 

Fault, for duration of 0.15 

second maximum 15000 max. 



IGHIT0R 

Maximum Ratings, Absolute-Maximum Values: 
PEAK IGNIT0R VOLTAGE: 

Positive Equal to anode volts 

Negative 5 max. volts 

IGNIT0R CURRENT: 

Peak 100 max. 

Average (Averaged over any interval 

of 5 seconds maximum) 1 max. 

RMS 10 max. 



1500 max. 


amp 


20 max. 


amp 


250 max. 


amp 


18750 max. 


amp 


1500 max. 


volts 


1500 max. 


vol ts 


1200 max. 


amp 


16 max. 


amp 


200 max. 


amp 


15000 max. 


amp 



amp 



amp 
amp 



OPERATING CONSIDERATIONS 



The 5822-A is equipped with a mounting plate for mounting 
a thermostatic control calibrated either for controlling the 
flow of cooling water through the water jacket, or for pro- 
tection of the ignitron against overheating. 

When the cooling water Is circulated successively through 
the water jackets of two or more ignitrons, the water-saving 
thermostat, if used, should be mounted on the ignitron connect- 
ed directly to the water supply. 

The water-saving thermostat, which has normally open 
contacts, is calibrated to close a circuit energizing a sole- 
id valve in the water-supply line and thus permit water 
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5822-A 
IGNITRON 




flow to start when the temperature of the thermostat mounting 
plate exceeds approximately 35° C. Because of the lag between 
the heating of the ignitron envelope and the functioning of 
the water-saving thermostat to start water flow through the 
water jackets, the ignitron may overheat before the flow of 
cooling water starts. 

Such overheating can be prevented by the use of an auxi- 
liary contactor shunted across the contacts of the water- 
saving thermostat and actuated by the welding-control switch. 
The contactor causes the solenoid valve in the water-supply 
line to open as soon as welding current flows. 

When a protective thermostat is used, it should be mounted 
on an ignitron from which the cooling water discharges into 
the drain. The protective thermostat is calibrated to open a 
set of normally closed contacts at a jacket temperature of 
approximately 52° C. The opening of these contacts causes a 
protective device to function. This device may be a relay 
opening the ignitor firing controls, or preferably, a circuit 
breaker which removes power from the ignitrons. 

Care must be taken to insure that the water jacket of each 
ignitron is completely filled before power is applied. Tube 
operation with a partially filled water jacket may cause ab- 
normal heating of the tube envelope with resultant arc-back 
which impairs tube life. It is also necessary to arrange the 
cooling system so as to prevent any draining of the water 
jackets when the flow of water ceases. 
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BOTTOM VIEW 



.200 ±.060, 




MOUNTING PLATE 
FOR THERMOSTAT 



^T,« 



~&* 7 l±L0iA. 



^CATHODE TERMINAL 



NOTE I : MAY BE SLOTTED. 

MOTE 2: DASHED POSITION AT MANUFACTURER'S OPTION. 
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RATING CHART 

FREQUENCY-CHANGER WELDER SERVICE 





1 1 I 1 1 1 MM ! Ml! 
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6012 
GAS THYRATRON 

NEGATIVE-CONTROL TETRODE TYPE 




Av. 

6.3 
2.6 



GENERAL DATA 
Electrical: 

Heater, for Unipotential Cathode: 

Min. 

Voltage 5.7 

Current at 6.3 volts ... - 
Cathode: 

Minimum heating time prior to 

tube conduction 

Maximum outage time without reheating. 
Direct Interelectrode Capacitances 

(Approx. ) :° 

Grid No.l to anode 

Grid No.l to cathode, grid No. 2, 

and heater 

Anode to cathode, grid No. 2, 

and heater 

Ionization Time (Approx.): 

For conditions: dc anode volts = 100, 
grid-No. 2 volts = 0, grid-No. I 
square-pulse volts = +50, and peak 
anode amperes during conduction 

= 5 

Deionization Time (Approx.) 

Maximum Critical Grid-No. 1 Current: 
For conditions: ac anode-supply volts 
= 460 (rms), and average anode am- 
peres = 0.5 

Anode Voltage Drop (Approx.) 

Grid-No. 1 Control Ratio (Approx.): 

For conditions: grid-No. I resistor 
(megohms) = 0, grid-No. 2 resistor 
(megohms) = 0, and grid— No. 2 volts 

= 

Grid-No. 2 Control Ratio (Approx.): 

For conditions: grid-No. I resistor 
(megohms) = 0, grid-No. 2 resistor 
(megohms) = 0, and grid-No. I volts 
= 



Max. 

6.9 
2.85 



ac or dc volts 
amp 



30 
5 



0.23 
5.8 
3.9 



sec 
sec 






0.5 



5c e 



3 

10 



150 



650 



fj.sec 
Table 1 



/xamp 
vol ts 



Mechanical: 

Mounting Position Any 

Maximum Overall Length 3-7/8" 

Maximum Seated Length 3—5/16" 

Maximum Diameter 1-23/32" 

Bulb •. T-12 

Base Large-Wafer Octal 6-Pin 

with External Barriers and Sleeve (JETEC N0.B6-IOO) 



Without external shield. 



•^-Indicates a change. 
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— Basing Designation for BOTTOM VIEW 



Pin 1 - Cathode 
Pin 2 - Heater 
Pin 3 - Grid No.l 



6C0 




Pin 5 - Anode 
Pin 7 - Heater 
Pin 8 - Grid No. 2 



RELAY AND GRID-CONTROLLED RECTIFIER SERVICE 

For anode-supply frequency of 6o cps 



Maximum Ratings, Absolute Values: 

PEAK ANODE VOLTAGE: 

Forward 

Inverse 

GRID-No.2 (SHIELD-GRID) VOLTAGE: 

Peak, before tube conduction 

Average*, during tube conduction . . . . 
GRID-No^.l (CONTROL-GRID) VOLTAGE: 

Peak, before tube conduction 

Average*, during tube conduction . . . . 
CATHODE CURRENT: 

Peak 

Average* 

Fault, for duration of Q.l second max. . 

AVERAGE GR ID-No. 2 CURRENT* 

AVERAGE GRID-No.l CURRENT* 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 

Heater oositive with respect to cathode, 
AMBIENT-TEMPERATURE RANGE 



650 max. 
1300 max. 

-100 max. 
-10 max. 

-200 max. 
-10 max. 

5 max. 

0.5 max. 

20 max. 

+0.05 max. 

+0.05 max. 



volts 
volts 

volts 
volts 

volts 
volts 

amp 
amp 
amp 
amp 
amp 



100 max. volts 

25 max. volts 

-75 to +90 °C 

Maximum Circuit Values: 

Grid-No. 1-Ci rcui t Resistance 2 max. megohms] 

* Averaged over any interval of 30 seconds maximum. 



-•-Indicates a change. 
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6012 
GAS THYRATRON 




TABLE I 



IHQLL I 

Ecc, = DC Grid-No. 1 Supply Voltage (Volts) 

E CC2 = DC Grid-No. 2 Supply Voltage (Volts) 

R g . = Grid-No. 1 Resistor (Megohms) 

R g2 = Grid-No. 2 Resistor (Ohms) 



I DC Anode Volts 



DC Anode Amperes 



125 



0.5 1.0 



250 



0.5 1.0 



r\ 9| 



DEI0NIZATI0N 

TIME 

fdsec 

(Approx.) 



175 
350 
650 

100 
125 
250 



225 
375 
700 

125 
150 
275 



250 

450 

1100 

100 
150 
275 



275 

475 

1200 

125 
175 
300 



0.001 

0.1 

2 

0.001 

0.1 

2 



-13 
-100 



1000 



1000 



Series resistor between grid No. 2 and cathode. 



-1*16 
MAX. 



TI2 BULB- 



LARGE- WAFER OCTAL 

6-PIN WITH 
EXTERNAL BARRIERS 
AND SLEEVE 
JETEC N* B6-I00— » 



3°/|6 
MAX. 



1 



MAX. 



92CS-7635RI 
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6012 
GAS THYRATRON 



OF 



OPERATIONAL RANGE 
CRITICAL GRID-NSI VOLTAGE 



GRID-N«2 (SHIELD) VOLTS =0 
RANGES SHOWN ARE FOR TWO VALUES 
OF GRID-N«I RESISTOR, OJ MEG. AND 
2 MEG., AND TAKE INTO ACCOUNT INITIAL 
DIFFERENCES BETWEEN INDIVIDUAL 
TUBES AND SUBSEQUENT DIFFERENCES 
DURING TUBE LIFE. FOR HEATER- 
VOLTAGE RANGE OF 5.7 TO 6,9 VOLTS 
AND FOR AN AMBIENT TEMPERATURE 
RANGE OF FROM -75° TO ->90°C. 
DAMrr ma RANGE FOR 

2 M^HM? ^! MEGOHM 




600? 



O 
200 \ 



-12 -8 -4 

DC GRID-N»I SUPPLY VOLTS 

92CS-7748TI 
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AVERAGE CONTROL CHARACTERISTICS 





DC ANODE VOLTS 
TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 
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6012 
CHARACTERISTIC CURVES 





AVERAGE GRID-NCI 

CHARACTERISTICS 

BEFORE TUBE CONDUCTION 







1 
E f = 

GRI 
GRI 
GRI 
o = ( 


1 1 
6.3 VOLTS 
3-N» 2 (SH 
D-N« 2 RE 
D-N« 1 RES 

:onductic 


1 1 1 1 

IELD) VOLTSsO 
5IST0R (OHMS) = 0- 
ISTOR (OHMS)=0 
N STARTS 

1 1 1 1 


i 


DC GRID-NSI MICROAMPERES 




^1 DC AN 


1 1 1 1 
ODE V0LTS=25 


























rH 1 J* 




■H 










S 1 I 


l( 






-*» 


-^ 


"V, 




1 1 2 ° 


" 












\ 


1 3 P° 














\ 


400 






























































































































i 








-1 


5 -8 -6 -4 -2 
DC GRID-N«I SUPPLY VOLTS 

92CM -77631 

AVERAGE GRID-N2I 

CHARACTERISTICS 

DURING TUBE CONDUCTION 


3 

1 


- 


-Eh 

GF 
-Gf 

or 


1 1 
p = 6.3 

MD-N* 
ND-N* 
*ID-N* 


1 
VOL 
12 ( 
t2 R 
tl R| 


TS 

SHIE 

ESIS 

:sis- 


LD) 
TOR 
TOR 


1 

VOLT 
(OHM 
'OHM 


1 

S = 

S)=0 

5)=0 


+20 

UJ 














































0. 

1 

-1 

-1 

5 

oT 
z 
i 

in ° 


















DC ANODE MA.= 100 






















40i 


> , 




















i 


1 




- ,0 <X 
© 

o 

o 

-20 


































4 -C 
DC GF 


) 
MD-NSI « 


6 -2 +2 
SUPPLY VOLTS 
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> 

1 
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6I30/3C45 
HYDROGEN THYRATRON 

POSITIVE-CONTROL TRIODE TYPE 




. . ac or dc vol ts 


2 
2.3 
2.5 

2 


amp 

amp 

amp 

minutes 


3-9 

8.6 

0.6 

25 


/z/xf 
/xsec 
/xsec 


150 
0.06 


volts 
xisec 



GENERAL DATA 
Electrical: 

Heater, for Unipotential Cathode: 
Voltage 6.3 |_ 10 % 

Current at 6.3 volts: 

Minimum 

Average 

Maximum 

Minimum heating time 

Direct Interelectrode Capacitances 

(Approx. ) : 

Grid to anode 

Grid to cathode 

Ionization Time (Approx. ) D 

Deionization Time (Approx.) 

Anode-Cathode Voltage Drop (Approx.) 

at middle of pulse duration 

Maximum Variation inFiringTime (Jitter) 

Mechanical: 

Operating Position Any 

Maximum Overall Length 5-3/16" 

Seated Length 4-3/8" ± 3/16" 

Maximum Diameter 1-9/16" 

Weight (Approx.) 3 oz 

Cooling Natural 

Bulb T12 

Cap Small (JEDEC No.Cl-1) 

Base . . . .Medium-Shell Small 4-Pin, Micanol (JEDEC No.A4-9) 
Basing Designation for BOTTOM VIEW 4BL 

Pinl-Heater 7\^f\ Pin3-Grid 

Pin 2 -Cathode, f \ '\ Pin 4 -Heater, 

Circuit I W j Cathode 

Returns rSc^^r^ Cap -Anode 



PULSE-MODULATOR SERVICE 
Maximum and Minimum CCS* Ratings, Absolute Values: 

For -pressures down 
to yo mm of Hg* 

DC ANODE-SUPPLY VOLTAGE 800 min. volts 

PEAK ANODE VOLTAGE: 

Forward (E bmf )* 3000 max. volts 

Inverse 5% of Ebmf min. volts 

After anode-current pulse: A 

During first 25 /xsec . . . 1500 max. volts 

After first 25 fisec. . . . 3000 max. volts 

D >* #,*, A : See next page. 
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6I30/3C45 
HYDROGEN THYRATRON 



GRID VOLTAGE: 

Negative (DC or Peak), 
before conduction. . . 

Peak positive-pulse. . . 
ANODE CURRENT: 

Peak 

Average 

Rate of rise 

OPERATION FACTORt 

PULSE DURATION* 

AMBIENT-TEMPERATURE RANGE. 

Typical Operation:* 

At 2000 PPs ii 
with Pulse 

DC Anode-Supply Voltage 

Peak Anode Voltage: 

Forward 

Inverse: 

Immediately after anode- 
current pulse 

GRID VOLTAGE: 

Negative, before conduction. . . 
Peak positive-pulse (Unloaded) . 
Effective Grid-Circuit Resistance. 
ANODE CURRENT: 

Peak 

Average . . 

Operation Facton 

Peak Power Output to Pulse 
Transformer (T) 



For pressures down 
to yo mm of Hg* 




200 max. 
175 min. 


volts 
volts 


35 max. 

0.045 max. 

750 max. 

3x108 max. 


amp 

amp 

amp/^sec 


6 max. 
-50 to +90 


/usee 
°C 



in accompanying circuit 
durat ion of 0.5 fxsec 
1250 



Maximum Circuit Values: 

Effective Grid-Circuit Resi 



3000 



530 



175 

1000 

35 
0.035 
2.1 xlO 8 

43000 



1500 max. 



volts 
volts 

volts 

volts 

volts 

ohms 

amp 
amp 

watts 

ohms 



Defined as the time interval between the point on the rising portion 
of the grid pulse which is 26 per cent of the peak unloaded-pulse 
amplitude and the point on the anode-current pulse which is 26 per cent 
of its peak amplitude. The anode-current pulse has a maximum time r i s< 
of 0.05 jtsec. The grid pulse has a minimum peak amplitudeof 130 volts 
a maximum rise time of 0.5 usee, and is supplied by a driver having a 
maximum internal impedance of 1500 ohms. 
Continuous Commercial Service. 
Corresponds to altitude of about 50.000 feet. 

In applications where the anode vol tage i s appl ied instantaneously, the 
power-supply filter should be designed so that the peak forward anode 
voltage is applied at a rate not to exceed 75.000 volts per second. 
' Exclusive of spike not having more than 0.05 usee duration. 
Averaged over any cycle. 

Defined as Peak Forward Anode Volts x Pulse-Repetition Rate (pps) x Peak 
Anode Amperes (excluding spike). 



• f 



: See next page. 
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6I30/3C45 
HYDROGEN THYRATRON 




Pulse duration is defined as the time interval between points on the 
pulse envelope at which instantaneous amplitudes are equal to 70.7 per 
cent of the maximum amplitude excluding spike. 

Operation with a bulb temperature within the approximate range of 60° 
to 90° C measured on the bulb directly oppositet he anode is recommended 
for longest life. To attain this temperature under operating conditions 
i nvolving low ambient temperature, the use of a heat-conserv ing enclosure 
for the tube may be necessary. 



OPERATING CONSIDERATIONS 

The anode is brought out of the tube to a Small cap. The 
connector for this cap should be of the heat-radiating type 
and the connector lead should have ample current-carrying 
capability for the operating requirements. 

Shielding of the 6I30/3C45 should be provided if it is 
operated in the presence of strong electric fields which will 
onize the gas within the tube. Any such ionization will 
cause erratic performance. 

Cooling of the 6I30/3C4'5 is accomplished by natural 
circulation of air around it. Under no circumstances should 
a stream of cooling air be applied to the glass envelope. 

TYPICAL PULSE-MODULATOR CIRCUIT 




92C3-7784R2 



C: Blocking Capacitor, 0.001 pf 

egg: Pulse Generator supplying peak positive-pulse grid 
voltage of 175 volts (unloaded) 
L: Charging Choke, 5 henries 

PFN: Pulse-Forming Network with iterative impedance of 
50 ohms, and a two-way transmission time of 0.5 usee 
Rj: Grid Resistor, 30,000 ohms 
R2 : Effective Resistance of grid circuit, 1000 ohms 

R|_: Load Resistance. Value reflected into primary of 
transformer (T) is 35 ohms. 
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T: Matching Pulse Transformer 
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6I30/3C45 
HYDROGEN THYRATRON 



here. ._ 
i ts use and 



Devices and arrangements shown or described herein may 
■ise patents of RCA or others. Information contained 
-- — : s furnished without responsibility by RCA for 
**"* without prejudice to RCA's patent rights. 



SMALL CAP 
"JEDEC N»CI-I 




INSULATOR 



TI2 
BULB 



MEDIUM - SHELL 

SMALL 4-PIN 

BASE 

JEOEC N«A4-9 



92CS-7974RI 
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; 



RCA TUBE 

HANDBOOK 

HB-3 

MISCELLANEOUS 

TUBE 

SECTION 



In this section, data are given for certain 
RCA tube types not falling within the scope 
of the other sections of this Handbook. 



z 

m 

o 

c 

1 
3 




For further Technical Information, write to 
Commercial Engineering, Tube Department, 
Radio Corporation of America, Harrison, N. J. 
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PRICES 

OF MISCELLANEOUS TUBE TYPES 



Schedule 
Type D® 

0A2 .$ 2.90 

0A3* 2.65 

0A4-G 2.90 

0B2 3.20 

0C3* 2.65 

0D3* 2.65 

IC2I - 

2A4-G4 3.20 

2C2I/I642* - 

2C22* - 

2C40 - 

2C43 - 

2J50 - 

2K26 - 

2K56 - 

2V3-G4 5.25 

2X2-A ^.35 

3A4.... - 

3A5 

4J52 - 

5R4-GY......... - 

6AS6 - 

6F4. - 

6J4..... - 

6L4..... ~ 

I2A6 2.90 

I2AY7 3.00 

I2L8-GT 

I2SW7 

I2SX7-GT 

I2SY7 

26A6 

26A7-GT 

26C6 

26D6 

559 

579-B.. ........ - 

864* 

874* 

8784. 

954 

955 

956... 

957 

958-A 

959 

991 

1609 



Schedule 

U* Type 



Schedule 
D* 



$ 2.85 

1.90 
1.60 
24.00 
21.50 
192.00 
78.50 



1.20 
1.95 
465.00 
1.85 
3.65 
6.40 
8.05 
6.60 



2.35 
1.20 
1.55 
1.45 
3.10 
6.55 
2.10 
2.85 
5.35 

15.00 
5.00 
3.10 

12.75 
5.65 
3.60 
7.00 
3.75 
6.50 
6.25 
0.75 

10.25 



1612 - 

1620 

1621 

1622 

1629 

1631 - 

1632.... 

1633 

16344 

1635 

1644 

1654 - 

1945 

1946 

1947 

1949.. 

1950 

5651..... 

5654 

5675 - 

5690 - 

5691 - 

5692 

5693 

5718 - 

5719 - 

5726 - 

5734 - 

5751 - 

5794 16.50 

5814 - 

5823 - 

5825 - 

5840 - 

5876 

5879 

5890 

5893 

5915 

5963 

5964 

6026 

6073 8.00 

6074 8.90 

6080 - 

6082 - 

6101 - 

6173 - 



$ 2.70 
6.25 
1.95 
2.50 
1.40 
3.10 
3.25 
1.95 
1.40 
2.00 
3.10 
4.55 
135.00 

10.90 
9.80 

11.30 
7.80 
2.30 
4.90 

15.20 

11.25 
9.50 
9.75 
7.75 
9.35 
9.35 
2.00 

18.00 
3.80 

3.80 

1.32 

13.00 

12.40 

15.20 

1.75 

26.00 

19.40 

1.20 

1.40 

1.50 

2.95 



6.00 
5.30 
8.00 
15.80 



(notes on next page) 
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PRICES 



PRICES 

OF MISCELLANEOUS TUBE TYPES 



Type 

6211... 
80 1 3- A. 
8020... 
9001... 



Schedule Schedule 

% 2.95 

10.30 

24.00 

3.H0 



Type 

9002. 
9003. 
900H. 
9005. 
9006. 



Schedule Schedule 

t 2.50 
3.W 
2.30 
3.H5 
1.60 



This price list applies only in the United states of America and is 
subject to chan§e without notice. The price includes Federal Excise 
Tax. where appl i cable. All prices are exclusive of any State and local 
excise, sales and similar taxes. 

• schedule D shows list prices for tube types priced for distribution 
through dealer and service channels. 

Schedule U shows user prices for tube types priced for distribution 
through other than dealer and service channels. 
* For data see 0A3/VR75, 0C3/VR105, and 0D3/VR150, respectively. 
Not recommended for new equipment design. 

9 Discontinued type. Data sheets have been retained in book for refer- 
ence purposes only. 

INFORMATION ON PURCHASING ABOVE TYPES 

information as to where Miscellaneous types of RCA Tubes can be pur- 
chased may be obtained from our regional office nearest you or from lube 
Department , Radio Corporation of America, garrison, H.J. 
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MAX. DC HEATER-CATHODE POTENTIALS 

OF MISCELLANEOUS TYPES 

Based on JAN Specifications as of January 3, 1944 



The following Miscellaneous Tubes appear in the JAN 
Specifications as having an absolute maximum heater- 
cathode potential rating as shown below. The corres- 
ponding design-center maximum ratings may be taken as 
90 volts and 80 vol ts, respectively, for the 100- and 
90-volt absolute maximum values. Types for which heater- 
cathode potential ratings are given on their data pages 
are not included in this list. 





Absolute 


TyPe 


Max. Volts 


2C21/1642 


100 


2C22 


100 


6C4 


100 


12A6 


100 


954 


90 


955 


90 


956 


90 


1629 


100 


1635 


100 


9001 


90 


9002 


90 


9003 


90 



(Tentative) 
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0A2 
VOLTAGE REGULATOR 

MINIATURE GLOW-DISCHARGE TYPE 




GENERAL DATA 



Electrical: 

Cathode. . 



Cold 

Mechanical: 

Mounting Position Any 

Maximum Overall Length 2-5/8" 

Maximum Seated Length 2-3/8" 

Length, Base Seat to Bulb Top (Excluding tip) .... 2" ±3/32" 

Maximum Diameter 3/4" 

Weight (Approx.) 0.3 oz 

Bulb T-5-1/2 

Base Small-Button Miniature 7-Pin (JETEC No.E7-lJ 

Basing Designation for BOTTOM VIEW 5B0 



Pin 1 - Anode 
Pin 2 -Cathode 
Pin 3 - Internal 

Connection- 
Do Not Use 
Pin 4 -Cathode 




Pin 5- Anode 
Pin 6 - Internal 

Connection- 
Do Not Use 
Pin 7 -Cathode 



Maximum and Minimum Ratings, Absolute Values: 

AVERAGE STARTING CURRENT* 75 max. ma 

DC CATHODE CURRENT (30 max. ma 

I 5 mm. ma 

FREQUENCY max. cps 

AMBIENT-TEMPERATURE RANGF -55 to +90 °C 

Circuit Values: 

Shunt Capacitor 0.1 max. /i/xf 

Series Resistor See Operating Considerations 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Kin. Av. Max. 

DC Anode-Supply Voltage 185" - - volts 

Anode Breakdown Voltage - 156 185* volts 

Anode Voltage Drop . *. 140 # 151 168* volts 

Regulation (5 to 30 ma) - 2 6* volts 

▼ Averaged over starting period not exceeding 10 seconds. This starting 
period must be fol 1 owed by a steady-state operating cond i t i on of at least 
20 minutes, or tube performance will be impaired. 

Not less than indicated supply voltage should be provided to insure 
"starting" throughout tube life. 

* Maximum individual tube value during useful life. 

* Minimum individual tube value during useful life. 



vindicates a change. 
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0A2 
VOLTAGE REGULATOR 



OPERATING CONSIDERATIONS 

Sufficient resistance must always be used in series with 
the OA2 to limit the current through the tube. The value 
for the series resistor is dependent on the maximum anode- 
supply voltage and the ratio of the current through the 
load to the operating current of the 0A2, and should be 
chosen to limit the operating current through the tube to 
30 milliamperes at all times after the starting period. 

The maximum load current that can be regulated by the 
0A2 is determi ned by the minimum and maximum values of the 
supply voltage. After the val ue of series resistor for the 
maximum supply voltage has been calculated as indicated 
above, it is then In order to determine if this value will 
permit adequate starting voltage when the supply voltage 
falls to Its minimum value. If adequate starting voltage 
is not obtained, a new load current of lower value must 
be used and the calcu lat ions repeated. It wl I I be apparent 
from such calculations that the higher the minimum supply 
voltage and the smal ler the d ifference between its minimum 
and maximum values, the higher will be the load current 
that can be regulated. 

When equipment utilizing the 0A2 is "turned on", a 
starting current i n excess of the average operating current 
Is permissible as indicated under Maximum Ratings. When 
the tube Is subjected to such high starting currents, the 
regulated voltage may require up to 20 minutes to drop to 
its normal operating value. This performance is charac- 
teristic of voltage-regulator tubes of the glow-discharge 
type. Simi larfy, the regulat ion is affected by changes In 
current within the operating current range. For example, 
the regulation of a tube operated for a protracted period 
at 5 milliamperes and then changed to 25 milliamperes, may 
be somewhat different from the value that will be obtained 
after a long period of operation at 25 milliamperes. 
Likewise, the regulation may change somewhat after a long 
idle period. 

In order to handle more load current, two or more 0A2's 
may be operated in parallel, but such parallel operation 
requires that a resistance of approximately 100 ohms be 
used In series with each 0A2 in order to equalize division 
of the current between the para I le led tubes. The disadvantage 
of this method, of course, is that the use of resistors 
impairs the regulation which can be obtained. 

If the associated circuit has a capacitor in shunt with 
the 0A2, the capacitor shou Id be I i ml ted in val ue to 0. I pf . 
A larger value may cause the 0A2 to oscl I late and thus give 
unstable regulation performance. 
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0A2 
VOLTAGE REGULATOR 





TO 

FILTER 

(DC 

VOLTAGE 

SUPPLY) 



1 <-> 

♦ +B 

REGULATED 
SUPPLY VOLTAGE 
TO LOAD 

TYPE VOLTS CAPPROX.) 

0A2 150 

0B2 108 _o 



92CS-6SIIRI 



Typical circuit to provide regulated supply volt- 
age of approximately 150 or 108 volts to load. Re- 
moval of tube from socket removes voltage from load. 




+ *2 



VOLTS 
TYPE APPROX. 
0A2 300 
+ B| 0B2, 216 



VOLTS 
TYPE APPROX . 
0A2 150 

0B2 106 

i-^ 



REGULATED 

SUPPLY VOLTAGE 

TO LOAD 



Typical circuit using two OAs's or two 0B2's to pro- 
vide regulated supply voltages of approximately 300 
or 216 volts and 150 or 108 volts to load. Socket con- 
nections are so made that voltage on load is removed 
when either tube is taken from its socket. 



Circuit for bias-supply regulation 
is shown on next page. 



Many of the devices and arrangements shown or described herein use 
Inventions of patents owned by RCA or others, information contained 
herein i s furni shed without assumi ng any responsi bil i ty for its use. 
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0A2 
VOLTAGE REGULATOR 



TYPE 
0A2OR0B2 




TO CATHODE 
OT TUBE 



REGULATED 

BIAS 

VOLTAGE 



TYPE VOLTS CAPPROX.) 
0A2 150 

0B2 .108 



92CS-65I3AI 



TO GRID 
OF TUBE 



Typical circuit for bias-supply regulation. Removal 
of tube from socket opens B-suPPly circuit of regu- 
lated tubes. 
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0A3 
VOLTAGE REGULATOR 

GLOW-DISCHARGE TYPE 




GENERAL DATA 
Electrical: 
Cathode Cold 

Mechanical: 

Mounting Position Any 

Maximum Overall Length 4-1/8" 

Seated Length 3-3/8" ± 3/16" 

Maximum Diameter 1-9/16" 

Dimensional Outline See General Section 

Weight (Approx.) 1.3 oz 

Bulb ST- 12 

Base Small -Shell Octal 6-Pin (JETEC N0.B6-3J 

Basing Designation for BOTTOM VIEW 4AJ 

Pin 1-No Connec- jumper ^ pj n 5 - Anode 

tion Gy\ f\ P' n 7 -Jumper 4 

Pin 2 -Cathode (V ] Pin 8- No Connec- 

Pin 3 _ Jumper A w~w, ^(7) tion 



Maximum and Minimum Ratings, Absolute Values 

AVERAGE STARTING CURRENT* 100 max, ma 

DC CATHODE CURRENT 



FREQUENCY max, cps 

AMBIENT-TEMPERATURE RANGE -55 to +90 °C 

Circuit Values: 

Shunt Capacitor 0.1 max. /u.f 

Series Resistor ... .See Operating Considerations 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Min. Av. Max. 

DC Anode-Supply Voltage. . . . 105 B 
Anode Breakdown Voltage. 



40 max. ma 
5 m i n . ma 



Anode Vol tage Drop 
Regulation (5 to 40 ma) 



68 # 



- 


_ 


vol ts 


00 


105* 


vol ts 


75 


85* 


vol ts 


5 


6.5* 


vol ts 



With suitable socket connections, jumper within base acts as a switch 
to open power-supply c i rcu i t when vol tage regulator tube is removed from 
socket. 

Averaged over starting period not exceeding 10 seconds. This starting 
period must be followed by a steady-state operating condition of at 
least 20 minutes, or tube performance will be impaired. 

Not less than indicated supply voltage should be provided to insure 

"starting" throughout tube life. 

Maximum individual tube value during useful life. 

Minimum individual tube value during useful life. 



-*- Indicates a c 



hange 



4 " 56 TUBE WVI90N DATA 

iaoio cotrdtATiON or ameiica, haiiison. new jersey 




0A3 
VOLTAGE REGULATOR 



OPERATING CONSIDERATIONS 

Sufficient res i stance must always be used in series with 
the 0A3 to limit the current through the tube. The value 
for the series resistor is dependent on the maximum anode- 
supply voltage and the ratio of the current through the 
load to the operating current of the 0A3, and should be 
chosen to limit the operating current through the tube to 
40 milliamperes at all times after the starting period. 

The maximum Load current that can be regulated by the 
0A3 i s determined by the minimum and maximum values of the 
supply voltage. After the val ue of seri es resistor for the 
maximum supply voltage has been calculated as indicated 
above, it is then in order to determine if this value wi I I 
permit adequate starting voltage when the supply vpltage 
falls to its minimum value. If adequate starting voltage 
is not obtained, a new load current of lower value must 
be used and the calcu I at ions repeated. It will be apparent 
from such calculations that the higher the minimum supply 
voltage and the smal I er the difference between its minimum 
and maximum values, the higher will be the load current 
that can be regulated. 

When equipment utilizing the 0A3 is "turned on", a 
starting current i n excess of the average operating current 
is permissible as indicated under Maximum Ratings. When 
the tube is subjected to such high starting currents, the 
regulated voltage may require up to 20 minutes to drop to 
its normal operating value. This performance is charac- 
teristic of voltage-regulator tubes of the glow-discharge 
type. Simi I arly, the regu I at ion is affected by changes in 
current within the operating-current range. For example, 
the regulation of a tube operated for a protracted period 
at 5 mi I I i amperes and then changed to 35 milliamperes, may 
be somewhat different from the value that will be obtained 
after a long period of operation at 35 milliamperes. 
Likewise, the regulation may change somewhat after a long 
idle period. 

In order to handle more load current, two or more 0A3's 
may be operated in parallel, but such parallel operation 
requires that a resistance of approximately 100 ohms be 
used in series with each 0A3 in order to equalize division 
of the cur rent Detween the para I lei ed tubes. Tnedisad vantage 
of this method, of course, is that the use of resistors 
impairs the regulation which can be obtained. 

If the associated circuit has a capacitor in shunt with 
the 0A3, the capac i tor shou I d be I imited i n val ue to 0.1 /if . 
A larger val ue may cause the 0A3 to oscillate and thus give 
unstable regulation performance. 



4-56 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



-»• Indicates a change. 
DATA 



0A3 
VOLTAGE REGULATOR 




II7V. 
AC 



T 



TO 

RECTIFIER 

AND FILTER 

OF B-SUPPLY 



SERIES 
RESISTOR 

« t — >AvV 

T TYPE 0A3 t 
T0 0C3, OR 0D3 
FILTER ^ 

(DC x 

VOLTAGE 
SUPPLY) 




REGULATED + B 
SUPPLY VOLTAGE 
TO LOAD 
TYPE VOLTS (APPROX.) 
0A3 75 
0C3 105 
0D3 150 -b 
1 r> 



Typical circuit to provide regulated supply volt- 
age of approximate ly 75, 105, or 150 volts to 
load. Removal of tube from socket removes volt- 
age from load. 




VOLTS 
TYPE (APPROX. ) 
0A3" 75~5" 

0C3 105 « 

0D3 I50« 



-O 
+B 2 



VOLTS 

TYPE ( APPROX. ) 

-O 0A3 150 « 

+B| 0C3 2I0» 

0D3 300* 



92CM-8963 "REGULATED 

SUPPLY VOLTAGE 
TO LOAD 

Typical circuit using two 0A3 ' s , two 0C3 ' s , or two 
0D3's to provide regulated supply voltages of ap- 
proximately 150, 210, or 300 volts and 75, 205, or 150 
volts to load. Socket connections are so made that 
voltage on load is removed when either tube is taken 
from i ts socket . 

Devices and arrangements shown or described herein may 
use patents of RCA or others. Information contained 
herein is furnished without responsibility by RCA for 
its use and without prejudice to RCA's patent rights. 
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TUBE DIVISION 

IAD IO COtPOtATION OF AMEIICA, HARIISON, NEW JERSEY 



CE-8963 



0A4-G 
GAS-TRIODE 

COLD-CATHODE STARTER-ANODE 




TYPE 




4-1/8" 
1-9/16" 
ST-12 
1 Shell Octal 6-Pin 
5 - Anode 
7 - Starter-Anode 
8- No Connection 



Maximum Overal 1 Length 
Maximum Diameter 
Bulb 
Base 

Pin 1-No Connection 

Pin 2 -Cathode 

Pin 3- No Connection 

BOTTOM VIEW 

CHARACTERISTICS 

Peak Anode Breakdown Voltage (Starter 

anode tied to cathode) 225 min. volts 

Peak Positive Starter-Anode Break- f 70- min. volts 

down Voltage 190 max. volts 
Starter-Anode Current (For transition of 

discharge to anode at 14-0 volts peak) 100 max. uamp. 

Starter-Anode Drop 60 approx. volts 

Anode Drop 70 approx. volts 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 

Relay Service 

Peak Cathode Current 100 max. 

D-C Cathode Current 25 max. 
Typical Operation with A-C Supply: 

Anode-Supply Voltage (RMS) 105-130 

A-C Starter-Anode Voltage (peak) 70 max. 

R-F Starter-Anode Voltage (peak) 55 min. 
Sum of A-C and R-F Starter- 

Anode Voltages (peak) 110 mm. volts 

SCHEMATIC RELAY CIRCUIT USING TYPE OA4-G 
A-C OPERATION 



ma. 
ma. 

volts 
volts 
volts 




CONTROLLED 
CIRCUIT 



:HIGH-Q TUNED CIRCUIT FOR 

R', = 13000 OHMS ( '/ 2 WATT ) 

R2= IOOOO OHMS ( »/ 2 WATT) 

5 = RELAY — CHOSEN FOR DESIGN REQUIREMENTS 

The license extended to the purchaser of tubes appears in the License 
Notice accompanying them. Information contained herein is furnished 
without assuming any obligations. 



APRIL 20, 1938 



RCA RADIOTRON DIVISION 

RCA MANUFACTURING COMPANY. INC. 



TENTATIVE DATA 




© 



0A4-G 
GAS-TRIODE 






— r t— r i 

TYRC 0A4-G . 
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APRIL 20, 1938 



RCA RADIOTRON DIVISION 

RCA MANUFACTURING COMPANY. INC. 



92C-4897, 
4898, 4899 



0B2 
VOLTAGE REGULATOR 

MINIATURE GLOW-DISCHARGE TYPE 




GENERAL DATA 
Electrical: 
Cathode Cold 

Mechanical : 

Mounting Position , Any 

Maximum Overall Length 2-5/8" 

Maximum Seated Length 2-3/8" 

Length, Base Seat to Bulb Top (Excluding tip). . . 2" ± 3/32" 

Maximum Diameter 3/4" 

Weight (ADprox.) 0.3 oz 

Bulb T-5-1/2 

Base Small-Button Miniature 7-Pin (JETEC No.E7-l) 

Basing Designation for BOTTOM VIEW 5B0 

Pin 1 - Anode <&~J$) Pin 5 - Anode 

Pin 2 - Cathode r yfZ^\ r ^ Pin 6 - Internal 
Pin 3 - Internal W/ \~ r Connection- 



ma 




Connection- A/ I y • L Do Not Use 
Do Not Use ®\A y*2 Pin 7 - Cathode 
Pin 4 - Cathode 

Maximum and Minimum Ratings, Absolute Values 

AVERAGE STARTING CURRENT^ 75 max. ma 

DC CATHODE CURRENT {30 max. 

[ 5 mm. 
FREQUENCY max. cps 

AMBIENT-TEMPERATURE RANGE -55 to +90 °C 

Circuit Values 

Shunt Capacitor 0.1 max. /i/xf 

Series Resistor See note below 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

DC Anode-Supply Voltage. 
Anode Breakdown Voltage. 
Anode Voltage Drop . . . 
Regulation (5 to 30 ma.) 

4 Averaged over starting period not exceeding 10 seconds. This starting 
period must be followed by a steady-state operating condition of at 
least 20 minutes, or tube performance will be impaired. 

■ Not less than indicated supply voltage should be prbvided to insure 
"starting" throughout tube life. 

* Maximum individual tube value during useful life. 

* Minimum individual tube value during useful life. 

The operating considerations and circuit information shown 
under Type 0A2 also apply to Type OB 2 

-^-Indicates a change. 



Min. 


Av. 


Max.- 




133* 


- 


- 


volts 


- 


115 


133* 


volts 


101* 


108 


114* 


volts 


- 


1 


4* 


volts 



JAN. 3, 1955 TUBE DIVISION DATA 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



0C3 
VOLTAGE REGULATOR 

GLOW- DISCHARGE TYPE 




GENERAL DATA 



Electrical: 

Cathode . . 



.Cold 



Mechanical: 

Mounting Position Any 

Maximum Overall Length 4-1/8" 

Seated Length 3-3/8" ± 3/16" 

Maximum Diameter 1-9/16" 

Dimensional Outline See General Section 

Weight (Approx.) 1.3 oz 

Bulb ST-12 

Base Small-Shell Octal 6-Pin (JETEC No.B6-3) 

Basing Designation for BOTTOM VIEW 4AJ 

jumper ^ pin 5 _ Anode 



Pi n 1 - No Connec- 

t ion 
Pin 2 -Cathode 
Pin 3 - Jumper* 




Pin 7 - Jumper* 
Pin 8 - No Connec- 
tion 



Maximum and Minimum Ratings, Absolute Values 

AVERAGE STARTING CURRENT*. 

DC CATHODE CURRENT 



FREQUENCY 

MBIENT-TEMPERATURE RANGE 



100 max. 
[40 max. 


ma 
ma 


\ 5 mi n. 


ma 


max. 
-55 to +90 


cps 
°C 



ircuit Values: 

Shunt Capacitor 
Series Resistor 



0. 1 max. 



Mf< 



See note below 



CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 



Mm. 


Av. 


Max. 




133" 


- 


- 


volts 


- 


115 


133* 


vol ts 


103* 


108 


116* 


vol ts 


- 


2 


4* 


vol ts 



t DC Anode-Supply Voltage . 

Anode Breakdown Voltage . 

Anode Voltage Drop. . . . 

Regulation (5 to 40 ma) . 

With suitable socket connections, jumper within base acts as a switch 
to open power-supply circuit when vol tage regulator tube is removed from 
socket. 
;♦ Averaged over starting period not exceeding 10 seconds. This starting 
period must be followed by a steady-state operating condition of at 
least 20 minutes, or tube performance will be impaired. 
Hot less than indicated supply voltage should be provided to insure 
■starting" throughout tube life. 
Maximum individual tube value during useful life. 
Minimum individual tube value during useful life. 

The operating considerations and circuit information shown 
under Type OA3 also apply to Type OC3 

^ •*- Indicates a change. 
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TUBE DIVISION 

IAOIO COIPOIATION OF AMEtICA, HAIIISON. NEW JMSEY 



DATA 




0D3 
VOLTAGE REGULATOR 

GLOW-DI SCHARGE TYPE 



Maximum and Minimum Ratings, Absolute Values: 

AVERAGE STARTING CURRENT* 100 max. ma 

DC CATHODE CURRENT 



GENERAL DATA 
Electrical: 
Cathode Cold 

Mechanical: 

Mounting Position Any 

Maximum Overall Length 4-1/8'^ 

Seated Length 3-3/8" ± 3/16" 

Maximum Diameter 1-9/16" 

Dimensional Outline See General Section 

Weight (Approx.) 1.3 oz 

Bulb ST-12 

Base Small-Shell Octal 6-Pin (JETEC No.B6-3) 

Basing Designation for BOTTOM VIEW 4AJ 

Pin 1-No Connec- JU T^--@ Pin 5 - Anode 

tion (g/A _C \ Pin 7 -Jumper* 

Pin 2 -Cathode JV ) Pin 8 -No Connec- 

Pin 3-Jumper 4 ^vV—^^ tion 



J 40 max. ma 
5 m i n . ma 



FREQUENCY max. cps 

AMBIENT-TEMPERATURE RANGE -55 to +90 °C 

Circuit Values: 

Shunt Capacitor 0.1 max. /xf 

Series Resistor See note below 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Hin. Av. Max. 

DC Anode-Supply Voltage 185" 

Anode Breakdown Voltage 

Anode Voltage Drop 142* 

Regulation (5 to 40 maj 

With suitable socket connections, jumper within base acts as a switch 
to open power-supply ci rcuit when vol tage regulator tube i s removed from 
socket. 
▼ Averaged over starting period not exceeding 10 seconds. This starting 
period must be followed by a steady state operating condition of at 
least 20 minutes, or tube performance will be impaired. 
1 Hot less than indicated supply voltage should be provided to insure 
■starting" throughout tube life. 

Maximum individual tube value during useful life. 
Minimum individual tube value during useful life. 

The operating considerations and circuit information shown 
under Type OA3 also apply to Type OD3 

-*- Indicates a change. 



_ 


_ 


volts 


160 


185* 


volts 


153 


165* 


volts 


4 


5.5* 


volts 



4 " 56 n-ewvsoN DATA 

tADIO CORPOIATtON OF AMMICA. HAIIISON. NCW JEtSCV 



IC2I 
GAS-TRIODE 

COLD-CATHODE GLOW-DI SCHARGE TYPE 




Maximum Overal 1 Length 






2-5/8" 


Maximum Seated Height 




2 


-1/16" 


Maximum Diameter 




1 


-5/16" 


Bulb ~ 






T-9 


Base CV^ZK 


Inte 


rmed.Sh. Octal 


6-Pin 


Pin 1-No Connection W -— x ] 


Pin 


7-Grid 




Pin 2 -Cathode ®\^ Y& 


Pin 


8 -No Connection 


Pin 3 -No Connection 0""t§) 


• 


-Gas Tube Type 


Pin 5 -Anode * CY 








Mounting Position BOTTOM VIEW (G-4V) 




Any 


CHARACTERISTICS 






Peak Anode Breakdown Voltage (Grid t 


ed 






to cathode) 




180 min. 


volts 


Peak Positive Grid Breakdown Voltage 




| 66 min. 
1 80 max. 


volts 
volts 


D-C Anode Extinction Voltage 




73 app rox 


. volts 


Grid Current (For transition of dis- 




f 25 av. 

1 50 max. 


uamp. 


charge to anode at 100 volts peak) 




uamp. 


Anode Voltage-Drop 




73 app rox 


. volts 


Grid Voltage-Drop 




55 app rox 


. volts 


Maximum Ratings Are Design* 


rCent 


er Values 




MAXIMUM RATINGS 






Peak Cathode Current 




100 max. ' 


ma. 


D-C Cathode Current 




25 max. 


ma. 


Typical Operation as Relay Tube: 








D-C Anode-Supply Voltage 




125 - 145 


volts 


Peak Positive Grid-Bias Voltage 




66 max. 


volts 


Peak Grid-Signal Voltage 




40 min. 


volts 


Sum of Grid-Bias and Grid-Signal 








Voltages (Peak) 




100 min. 


volts 


D-C Grid Current 




100 


uamp. 


f-'V-i 








T9 BULB. 


MAX. 












^ > 




1 












2'/| 6 * 








INTERMEDIATE 






MAX. 














2 5 /a" 


SHELL OCTAL\ 










*- '8 




6-PIN BASE 










Mf 


\X. 






' V 




92C 


-6398 




MAX. 









Dec. 1, 1942 



RCA RADIOTRON DIVISION 

RCA MANUFACTURING COMPANY. INC. 



TENTATIVE DATA 




IC2I 
GAS-TRIODE 



- 


AVERAGE TRANSITION CHARACTERISTIC 


250 

200 

o 
o 
£ 150 

-J 
o 

> 

U 100 

o 
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TYPE IC2I 
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92C-64I9RI 

AVERAGE ANODE CHARACTERISTIC 
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NODE MILLIAMPERESdNSTANTANEOU 
92C-642< 


5) 

) 



Dec. 1, 1942 



RCA RADIOTRON DIVISION 

RCA MANUFACTURING COMPANY. INC. 



92C-6419R1 
92C-6420 



2A4-G 
GAS-TRIODE 

HOT-CATHODE CONTROL-GRID TYPE 




F i 1 amen t 


Coated 


Vol tage* 


2.5 


Current 


2.5 


Maximum Overal 1 Length 




Maximum Seated Height 




Maximum Diameter 




Bulb 




Base 


GUjD ^ 


Pin 1-No Connection 




Pin 2-Filament + 


1---J ] 


Pin 3 -PI ate 


(|vTv0 


Pin 4 - No Connection 


AtJ?^ 


Mounting Position mJm ^^ 




RELAY SERVICE 



a-c or d-c volts 
amp. 
4-1/8" 
3-9/16" 
1-9/16" 
ST-12 
all Shell Octal 7-Pin 
Pin 5 -Grid 
Pin 7 - Fi lament - 
Pin 8 - No Connection 

Any 



Peak Inverse Anode Voltage 200 max. volts 

Peak Forward Anode Voltage 200 max. volts 

Peak Voltage Between Any Two Electrodes 250 max. volts 

Peak Anode Current 1.25 max. amp. 
Average Anode Current (Averaged over 

Any Period of 45 Seconds) 0.10 max. amp. 

Anode Drop 15 volts 

* Filament voltage should be applied for 2 seconds before current is 
drawn from the anode. 



July 1, 1941 



RCA RADIOTRON DIVISION 

RCA MANUFACTURING COMPANY. INC. 



TENTATIVE DATA 



2C2I/I642 
TWIN-TRIODE AMPLIFIER 




Heater" 

Voltage 

Current 
Direct Interelectrode 

Grid to Plate 
Grid to Cathode 
Plate to Cathode 

Overal 1 Length 

Seated Height 

Maximum Diameter 

Bulb 

Cap 

Base 
Pin 1- Heater 
Pin 2 -Cathode T2 
Pin 3 -PI ate To 
Pin 4-Grid T 1 

RCA Socket 

Mounting Position 



Coated Uni potential Cathodes 



6.3 
0.6 
Capacitances: 

Triode Unit T ^ 
2.4 
2.6 
1.4 



a-c or d-c volts 
amp. 

Triode Unit 7 % 
1.8 uuf 

1.6 uuf 

2.0 upf 

4-9/32" to 4-17/32" 
3-21/32" to 3-29/32" 
1-9/16" 
ST-12 
Small Metal 
Small 7-Pin, Micanol 




Pin 
Pin 



-Plate T 1 
-Cathode Ti 



BOTTOM VIEW (7BH) 



Pin 7 -Heater 
Cap -Grid T2 

Stock No. 9922 
Any 



Maximum Ratings Are Design-Center Values 
AMPLIFIER -Each Unit 



Plate Voltage 




250 max. volts 


Plate Dissipation 




2.1 max. watts 


Characteristics - Class A 


Amp lifie r: 




Plate Voltage 




250 volts 


Grid Voltage 




-16.5 volts 


Ampl if i cat ion Factor 




10.4 


Plate Resistance 




7600 ohms 


Transconductance 




1375 umhos 


Plate Current 




8.3 ma. 



In circuits where the cathode Is not directly connected to the heater, 
the potential difference between heater and cathode should be kept as 
low as possible. 
With no external shield. 



Mar. 20, 1943 



RCA VICTOR DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



TENTATIVE DATA 




2C2I 
TWIN-TRIODE AMPLIFIER 



SMALL CAP - 



- I 9/ l6 "MAX.- 
H^feMAX.* 



^~N 



STI2 BULB- 



SMALL 
7-PIN BASE- 



92C-6392 



\ 



4 9 Ao"-4 ty- 



32 * '32 



3^-3^' 



Mar. 20, 1943 TENTATIVE DATA 

RCA VICTOR DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



2C2I 

AVERAGE PLATE CHARACTERISTICS 
EACH TRIODE UNIT 














i E.f=6.3 \ 
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PLATE MILLIAMPERES 
DEC. 1,194-3 RCA VICTOR DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 



92CM-6385RI 



2C22 
AMPLIFIER TRIODE 




Heater ■ Coated 


Un 


i potential Cathode 




Vol tage 




6.3 


a-c or d-c 


volts 


Current 




0.3 




amp. 


Direct Interelectrode Capacitances: 






Grid to Plate 




3.6 




uuf 


Grid to Cathode 




2.2 




uuf 


Plate \o Cathode 




0.7 




uuf 


Overal 1 Length 






>-l/8" 


± 1/8" 


Seated Height 






2-9/16" 


+ 1/8" 


Maximum Diameter 






1-5/16" 


Bulb 








T-9 


Caps (two RCA No. 3947) 






Skirted Miniature 


Base 




Intermediate Shel 1 Octa" 


8-Pin 


Mounting Position 








Any 


Maximum Rat in 


es 


Are Design-Center Values 








AMPLIFIER 






Plate Voltage 






300 # max. 


volts 


Plate Dissipation 






3-3 max. 


watts 


Characteristics - Class 


*x 


Amplifier: 






Plate Voltage 




300 


volts 


Grid Voltage * 






-10.5 


volts 


Ampl if i cat ion Factor 






20 




Plate Resistance 






6600 


ohms 


Transconductance 






3000 


umhos 


Plate Current 






11 


ma. 


" In circuits where the cathode is not directly connected to the 


heater, 


the potential difference 


between heater and cathode should be 


kept as 


low as possible. 










" With no external shield. 










This value is for Continuous 


Commercial Service 


(CCS). In intermit- 


« tent Commercial and Amateur 


Service (ICAS), the 


plate voltage may be 


as high as 500 volts max 


imum, but the maximum 


plate dissipation re- 


mains unchanged. 










Under maximum rated condi 


tions, the resistance 


in the grid 


circuit 


should not exceed 1.0 megohm 








The approximate resonant frequency of the input 


Igrid-cathode) 


circuit 


is 335 megacycles. 
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2C22 
AMPLIFIER TRIODE 




.INTERMEDIATE 
/ SHELL OCTAL 
8-PIN BASE 



BOTTOM VIEW 

NOTE: 

THE PLANE PASSING THROUGH THE CENTER 
OF EITHER CAP, PERPENDICULAR TO AND 
THROUGH THE CENTER OF THE BOTTOM OF 
THE BASE, SHALL NOT DEVIATE MORE THAN 
£5° FROM THE LINE A A 7 THROUGH BASE 
PLUG AXIS AND KEY CENTER. 

92C-6427 



BOTTOM VIEW OF SOCKET CONNECTIONS 



n 6^ 








@4@ 




Pin 1 - No Connect i on 
Pin 2 - Heater 






\b) 


Pin 3 - No Connection 




— — j 




Pin u - No Connect i on 
Pin 5 - No Connection 






Kl) 


Pin 6 - No Connect ion 
Pin 7-Heater 




®y"® 




Pin 8 - Cathode 








Cap above Pins 14 8- 


- Plate 


KEY 




Cap above Pins u & 5 - 


-Grid 
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2C22 
AVERAGE PLATE CHARACTERISTICS 





PLATE(l b )OR GRID([ C ) MILLIAMPERES 
FEB. 23, 1943 RCA VIGOR DIVISION 92C-6437 

RADIO CORPORATION OF AMERICA HARRISON, NEW JERSEY 




2C22 
AVERAGE PLATE CHARACTERISTICS 




FEB. 22, 1943 



PLATE MILLIAMPERES 



RCA VICTOR DIVISION 

IAOIO COtKMATION Of AMHICA. HAIIISON. NEW JEtSfY 
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2C40 
LIGHTHOUSE TRIODE 

Supersedes TyPes 446-A and 446-B in Military Equipment 




GENERAL DATA 
Electrical: 

Heater for Uni potential Cathode: 

Voltage 6.3 ± 5% . . . . ac or dc volts 

Current 0.75 amp. 

Direct Interelectrode Capacitances: 

Grid to Plate* 1.3 nuf 

Grid to Cathode* .... 2.1 nu-f 

Plate to Cathode** . . . 0.02 uuf 

Cathode to Shell .... 100 approx u^f 

Characteristics, Class Ai Amplifier: 

DC Plate Voltage 250 . . volts 

Cathode-Bias Resistor** 200 . . ohms 

Amplification Factor 36 . • 

Plate Resistance 7500 . . ohms 

Transconductance 4800 . . umhos 

Plate Current 16.5 . . ma. 

Mechanical: 

Operating Position Any 

Mounting Tube should be supported by its metal shell 

and not by its base or other terminals 

Dimensions and Terminals See Outline Drawing 

Base Small H-Wafer Octal 6-Pif. 

BOTTOM VIEW 
Pin 1- Internal Con. Shel 1 1 (Cathode 

Do Not Use G Jl© IS) J \RF Terminal 

Pin2-Heater /^5^TT\ Center] r 

Pin3-Cathode ( ^f\j L \\ DiscM5 rid . . 

Pin5 -Cathode JV^R L (Gl J Uerminal 

Pin 7 -Heater @§T~^TAZ) Post A] , 

Pin8 -Cathode s OT r W End f • 1 

W key W DisclPJj Uerminal 



RF AMPLIFIER & OSCILLATOR - Class C Telegraphy 

Maximum Ratings, Design-Center Values: 

DC PLATE VOLTAGE 450 max. volts 

DC PLATE CURRENT 22 max. volts 

PLATE DISSIPATION 5 max. watts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode . . 90 max. volts 

Heater positive with respect to cathode . . 90 max. volts 

PLATE-SEAL TEMPERATURE* 150 max. oc 

* With cathode connected directly to shell. 
Fixed bias is not recommended. 

A With shield having diameter of 2-3/8" in plane of grid disc terminal. 

♦ Under extremely high ambient temperatures, the plate-seal temperature 
must never exceed 200 C. 
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2C40 
LIGHTHOUSE TRIODE 



-*i h—-250 ±.002 DIA. 

PLATE POST AND 
DISC TERMINAL 



[♦.562 ±.005 

GRID DISC 

TERMINAL 

^.8 1 2" ±.0035" 




CATHODE R-F 
TERMINAL 



PLATE POST, GRID DISC TERMINAL, AND CATH- 
ODE RF TERMINAL ARE CONCENTRIC WITH RE- 
SPECT TO EACH OTHER WITHIN 1/64". 

* NOT TO BE USED FOR RF CONTACT IN NEW 
EQUIPMENT DESIGNS. 
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AVERAGE PLATE CHARACTERISTICS 





PLATE(l b )OR GRID(I C )MILLIAMPERES 
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2C43 
LIGHTHOUSE TRIODE 




GENERAL DATA 
Electrical: 

Heater for Uni potential Cathode: 

Voltage 6.3 ± 5%. . . . . ac or dc 

Current 0.9 

Direct Interelectrode Capacitances: 

Grid to Plate* 1.7 

Grid to Cathode* .... 2.8 

Plate to Cathode** . . . 0.02 

Cathode to Shell .... 100 approx 

Characteristics, Class Ai Amplifier: 

DC Plate Voltage 250 

Cathode-Bias Resistor** 100 

Amplification Factor 48 

Plate Resistance 6000 

Transconductance 8000 

Plate Current 20 

Mechanical: 

Operating Position Any 

Mounting Tube should be supported by its metal shell 

and not by its base or other terminals 

Dimensions and Terminals See Outline Drawing 

Base Small H-Wafer Octal 6-Pin 

BOTTOM VIEW 



volts 
amp. 

u-u-f 
u^f 
u-uf 
nuf 

volts 
ohms 

ohms 

umhos 

ma. 



Pinl - Internal Con. 
Do Not Use 
Pin2-Heater 
Pin3- Cathode 
Pin 5 -Cathode 
Pin 7 -Heater 
Pin 8 -Cathode 




Shell 

(SI 

Center 

Disc 

(Gl 

Po **l /Plate 
Di E s n c d (p) rtTerminal 



Cathode 
RF Terminal 

Grid 
Terminal 



RF AMPLIFIER & OSCILLATOR - Class C Telegraphy 
Maximum Ratings, Design-Center Values: 

DC PLATE VOLTAGE 450 max. volt! 

DC PLATE CURRENT 36 max. ma 

PLATE DISSIPATION \ 10 max. watts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode . . 90 max. volts 

Heater posit-ive with respect to cathode . . 90 max. volts 

PLATE-SEAL TEMPERATURE* 150 max. °c 

* with cathode connected directly to shell. 
Fixed bias is not recommended. 

A With shield having diameter of 2-3/8' in plane of grid disc terrai nal. 

# Under extremely high ambient temperatures, the plate-seal temperature 
must never exceed 200°c. 
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2C43 
LIGHTHOUSE TRIODE 



-H H-.375"±.002' / DIA. 




PLATE POST, GRID DISC TERMINAL, AND CATH- 
ODE RF TERMINAL ARE CONCENTRIC WITH RE- 
SPECT TO EACH OTHER WITHIN 1/64". 

*NOT TO BE USED FOR RF CONTACT IN NEW 
EQUIPMENT DESIGNS. 
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2C43 
AVERAGE PLATE CHARACTERISTICS 






















- ' ' ' l 


















: E.p = 6.3 VOLTS 
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PLATE (I b )OR GRID (l c )MILLIAMPERES 
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2J4I 
MAGNETRON 

FREQUENCY-STABILIZED TYPE 
Tunable: 9300-9320 Mc 




GENERAL DATA 
Electrical : 

Heater, for Uni potential Cathode: 

Voltage 5 ± 10% . 

Current 0.36 

Minimum Cathode Heating Time 1 

Frequency 9310 

Frequency Range J9320 

\9300 

Maximum Pulling Frequency: 

At 9300 Mc / 2.5 

At 9310 Mc 1.5 

At 9320 Mc 2.5 

Maximum Frequency Change with Anode 

Stud Temperature Change 0.025 



ac or dc volts 
amp 

mi nute 
Mc 
Mc 
Mc 



max. 
min. 



Mc 
Mc 
Mc 

Mc/°C 



Mechanical: 

Mounting Position Any 

Dimensions See Dimensional Outline 

Weight (Approx.) 7-1/2 lbs 

Mating Output RF Connector MIL Type UG^0/U 

Base Short Skirted Miniature Double Bayonet 

Terminal Connections (See Dimensional Outline): 



H - Heater 
K - Cathode 
P - Anode 




PULSED OSCILLATOR SERVICE 



Maximum and Minimum Ratings, Absolute Values: 
For Duty Cycle of 0.003 max. 

PEAK ANODE VOLTAGE 

PEAK ANODE CURRENT 



PEAK POWER INPUT 

AVERAGE POWER INPUT 

PULSE DURATION 

OPERATION TIME IN ANY 100- 

MICR0SEC0ND INTERVAL 

AMBIENT TEMPERATURE 

ABSOLUTE PRESSURE ON WAVEGUIDE WINDOW. 
LOAD VOLTAGE STANDING-WAVE RATIO . . . 
TIME OF RISE OF VOLTAGE PULSE 



3000 max. 
Tl.2 max. 
\0.8 min. 

3.6 max. 
10.8 max. 

0.6 max. 

3 max. 

85 max. 

30 max. 
1.5 max. 
0.2 max. 



volts 

amp 

amp 

kw 

watts 

/xsec 



/zsec 
°C 



psi 



^sec 



4-56 



TUBE DIVISION 

IAOIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



DATA 




2J4I 
MAGNETRON 



CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 



Heater Current . . 
Peak Anode Voltage 
Peak Power Output: 

At 9300 Mc . . . 

At 9310 Mc . . . 

At 9320 Mc . . . 



1 
1,2,3 

1,2 
1,2 

1,2 



0.32 
2350 

240 
300 
240 



0.40 
2650 



amp 
volts 

watts 
watts 
watts 



Note 1: 
Note 2: 



Note 3: 



With 5 volts ac or dc on heater. 

With peak anode current of 1 ampere, duty cycle of 0.003. pulse 
duration of 0.5 /xsec ± 10S, load voltage standing-wave ratio, 
1.1 max. 



SHORT SKIRTED 

MINIATURE DOUBLE 

BAYONET BASE 




I- — 3poo'tjxrr- — -j 

I 4 lfcMAX. J 

4 Z^jg'MAX. -! 



92CJ-8654A 



4-56 



TUBE DIVISION 

IAOIO COifOtATION OF AMEIICA, HAItlSON. NCW JEISEV 



DATA 



2J4I 
MAGNETRON 




5fe- 24 TAP- CLASS »2 TIT 
(NOTE 3) 




ENLARGED VIEW 
DETAIL A 



Urf«g& 



ENLARGED VIEW 
SECTION C-C 



Reference plane A is defined as the plane through a plane 
surface on which the mounting flange rests. 
Reference plane Bis defined as the plane which is perpen- 
dicular to the reference plane A and passes through the 
exact centers of the indicated mounting flange holes. 
Reference plane C is defined as the plane which is mutually 
perpendicular to the reference planes A and B and passes 
through the exact center of the indicated mounting flange 
hole. 

NOTE I: When resting on a plane surface, surface D has a 
flatness such that a 0.010" thickness gauge, 1/8" wide 
will not enter between surface D and the plane surface by 
more than 0.020". 

NOTE 2: Surface E recessed not more than 0.035" and 
not less than 0.010" and parallel to surface D within 
0.010". 

NOTE 3: Hole and shaft are concentric within 0.020". 
NOTE 4: With the mounting flange resting on a plane sur- 
face, the flatness of surface F is such that a 0.010" 
thickness gauge, 1/8" wide will not enter more than 1/4". 
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2K26 
KLYSTRON 

SINGLE-RESONATOR, REFLEX TYPE 
Frequency: 6250 to 7060 MC 




GENERAL DATA 

Electrical : 

Heater, for Unipotential Cathode: 

Voltage 6.3 ± 0.5 . . . . ac or dc volts 

Current 0.44 amp 

Frequency Range. . . . 6250 to 7060 Mc 

Mechanical : 

Mounting Position Any 

Dimensions, Terminal Connections, 

and Mechanical Tuning Mechanism. . . . See Outline Drawing 

Resonant Cavity Integral Part of Tube 

Envelope Metal 

Cap Miniature with Wafer 

Base Small -Wafer Octal 4-Pin with Pin No. 4 

replaced by Coaxial Output Line 
BOTTOM VIEW 



Pin 



1- Shell, 
Resonator 



Pin 2 -Heater 




Pin 7 -Heater 
Pin 8 -Cathode 

Cap -Reflector 
Terminal 



NOTE: COAXIAL OUTPUT LINE PASSES THROUGH 
VACANT PI N P0SI TI0N NO. 4 

CW OSCILLATOR- Class C 
Maximum Ratings, Absolute Values: 

DC RESONATOR VOLTAGE 

DC REFLECTOR VOLTAGE: 

Positive Value 

Negative Val ue 

DC RESONATOR CURRENT 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 

Heater positive with respect to cathode. 
AMBIENT TEMPERATURE OF SHELL ....... 

TEMPERATURE OF COAXIAL OUTPUT LINE ... . 

Typical Operation D at 6660 Mc in Mode "A" 

with 3/r x I 

DC Resonator Voltage 

DC Reflector Voltage Range 4 -65 to 

DC Resonator Current 

DC Reflector Current less than 

(continued on next page) 

D A 

, : See next page. 



330 max. volts 



max. 


vol ts 


350 max. 


volts 


35 max. 


ma 


50 max. 


vol ts 


50 max. 


vol ts 


110 max. 


°C 


90 max. 


°C 


■1/2" Wave 


Guide 


300 


vol ts 


to -120 


vol ts 


25 


ma 


an 7 


fj3 
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2K26 
KLYSTRON 



Half-Power Electronic-Tuning 

Frequency Change" 55 Mc 

Power Output 120 mw 

Adjusted for maximum power output at the given operating frequency. 

Change in frequency between the two half-power points when the reflector 
voltage is varied above and below the point of maximum power output 
corresponding to the given frequency. 

The coaxial output line is coupled to the specified wave guide through 
the wide-band coaxial coupling unit shown on following pages. 



INSTALLATION NOTES 
A socket for the 2K26 may be obtained by removing the 
clip from the No. 4 pin position of an octal socket and 
drilling the No. 4- opening large enough to admit the co- 
axial line and the surrounding coupling unit. To guard 
against excessive strain on the coaxial output line, the 
tube must be securely fastened by a clamp on the base of 
the socket mounting. Bumping or continued pressure on 
the output line will seriously damage the tube. The 
proper area for clamping on the shoulder of the header 
skirt is shown on the Outline Drawing. 
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2K26 
KLYSTRON 




OPERATING NOTES 
All tabulated data and curve information shown for the 
2*26 were taken with the specified coupling unit and 
wave guide. It is important that this coupling unit 
or its electrical equivalent be used to insure tube i n- 
terchangeab i I i ty and sat i sfactory tuning characteristics. 
In addition, the standing-wave ratio of the coupler 
should not exceed 0.8 db. (I. I voltage-standing-wave 
rat io) . 

In most applications the cathode of the 2K26 is operated 
at a "negative potential with respect to ground so that 
the tube shell, whlchisintegralwiththe resonator, is 
at ground potential. In those applications which do not 
operate with the shell at ground potential, it is essen- 
tial that the 2K26 be surrounded by a grounded shield 
and tuned with an Insulated tool, in order to protect 
the user from contact with high voltage. The shield de- 
sign should permit adequate ventilation to assure that 
ambient temperature, as measured with a thermometer in- 
serted between the metal tube shell and the shield, will 
be I ess than the max imum rated value. Ambient temperature 
changes will cause the resonator to expand or contract, 
p roduc i ng a change in frequency. For best frequency sta- 
bility, the 2K26 should be operated at nearly constant 
ambient temperature and with a well-regulated power sup- 
ply. 

Shielding of the reflector and resonator voltage leads 
as close to the tube as possible is essential to avoid 
modulation of the tube output by any external voltages. 
In addition, the connection to the reflector terminal 
must be insulated to withstand the total acceleration 
and reflector voltage. To avoid damage to the tube, the 
reflector potential must never become positive with re- 
spect to the cathode. 

Tuning of the 2K26 is accomplished by mechanical and 
electronic means. The mechanical tuning system is de- 
signed to permi t approximate adjustment of frequency, but 
is not recommended for use where continual or frequent 
adjustment of frequency is required. Approximately five 
full turns of the frequency-adjustment screw are suffi- 
cient to tune the tube over its rated frequency range. 
The electronic tuning range is dependent upon reflector 
voltage, the type of load and the kind of coupling to the 
load. 

Voltage modes are regions within the total range of re- 
flector voltage in which oscillations will occur. The 
typical operating conditions and curves shown for type 
2K26 apply to mode "A", the only mode recommended for 
this tube. 
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2K26 
KLYSTRON 



REFLECTOR TERMINAL 

MINIATURE CAP 
WITH WAFER 



AREA FREE 

FOR CLAMPING 

(NOTE 4) 



.187 

£.005" 

SQUARE 




.040"±.005 / 



7 ] / 2 ±3 




' "'32 * ''64 - 
BOTTOM VIEW 
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2K26 
KLYSTRON 




AREA FREE 

FOR 
CLAMPING 



FREQUENCY 
ADJUSTMENT 
SCREW 




70° X 70° Klot „ rt 

MAX MAX N5 5-40 

MA *^ MAA - THREADS 



AREA FREE 
FOR CLAMPING 

TOP VIEW 

NOTE I: THE INNER AND OUTER CONDUCTORS OF THE COAXIAL 
OUTPUT LINE ARE CONCENTRIC WITHIN 0.010". 

NOTE 2: BASE-PIN AND COAXIAL-OUTPUT-LINE POSITIONS 
ARE HELD TO TOLERANCES SUCH THAT PINS AND OUTPUT 
LINE WILL FIT FLAT-PLATE GAUGE HAV I NG (a) THICKNESS 
OF 1-7/32", (b) 4 HOLESWITH DIAMETER OF 0. 1030" ± 
0.0005" FROM TOP SURFACE OF GAUGE TO A DEPTH OF 
0.25" AND THEN WITH DIAMETER INCREASED BY APPROXI- 
MATELY 1/64" FOR REMAINING DEPTH OF HOLE, SO 
LOCATEDONA . 6870" ± 0.0005" DIAMETER CIRCLE THAT 
THE DISTANCE ALONG THE CHORD BETWEEN ANY TWO 
ADJACENT HOLE CENTERS IS 0.2630" ±0.0005", (c) ONE 
HOLE WITH DIAMETER OF 0.1600" ± 0.0005" TO DEPTH 
OF 1-7/32" WHOSE CENTER IS LOCATED ON THE SPECIFIED 
PIN CIRCLE A DISTANCE DETERMINED BY LAYING OFF ON 
THE TOP SURFACE OF THE GAUGE COUNTERCLOCKWISE FROM 
THE LAST OF THE FOUR HOLES TWO CONSECUTIVE CHORDS 
EACH 0.2630" ±0.0005", AND (d) A CENTER HOLE WITH 
A MINIMUM DIAMETER OF 0.400" TO CLEAR THE BASE PLUG 
AND KEY. PIN AND OUTPUT-LINE FIT IN GAUGE SHALL 
BE SUCH THAT GAUGE TOGETHER WITH SUPPLEMENTARY 
WEIGHT TOTALING 2 LBS. WILL NOT BE LIFTED WHEN 
PINS AND COAXIAL OUTPUT LINE ARE WITHDRAWN. 

NOTE 3: SMALL-WAFER OCTAL 4-PIN BASE WITH PIN No. 4 
REPLACED BY COAXIAL OUTPUT LINE. 

NOTE •»: MINIMUM WIDTH OF SHOULDER IS 0.045". 
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2K26 
KLYSTRON 



COUPLING ARRANGEMENT 

RCA-2K26 Coupled to a 3/4" x 1-1/2" Wave Guide 

Through a Coaxial Transducer Coupling 

Ci rcuit 



MOUNTING 
CLAMP 






2ZZZZZZ 



»?/w* 



- 0.897" 
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2K26 
KLYSTRON 




COUPLING ARRANGEMENT (Cont'd) 



-flk 



T 



u 



I 




' /j///s*///ij/s/. > //;;> 



0.333- 
SECTION A— A' 



WAVE 
d GUIDE 
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2K26 
KLYSTRON 





OPERATION CHARACTERISTIC 




HALF-POWER-OUTPUT ELECTRONIC-TUNING 
FREQUENCY CHANGE— MC 

O O o O o o 


TYPE2K26 
-OPERATING MODEsV 

RESONATOR VOLTS = 300 
.REFLECTOR VOLTS'. INITIALLY 

ADJUSTED FOR OPTIMUM POWER OUTPUT 

AND THEN VARIED TO OBTAIN HALF- 
■ POWER POINTS 

WAVE GUIDE : 3/4 X 1 1/2 
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OPERATION CHARACTERISTIC 
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OPERATION CHARACTERISTIC 
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2K56 
KLYSTRON 

SINGLE-RESONATOR, REFLEX TYPE 
Frequency: 3840 to 4460 mc 




GENERAL DA TA 

Electrical: 

Heater, for Uni potential Cathode: 

Voltage 6.3 ± 0.5 . . . . ac or dc volts 

Current 0.44 amp 

Frequency Range. . . . 3840 to 4460 Mc 

Mechanical : 

Mounting Position Any 

Dimensions, Terminal Connections, 

and Mechanical Tuning Mechanism. . . . See Outline Drawing 

Resonant Cavity Integral Part of Tube 

Envelope Metal 

Cap Miniature with Wafer 

Base Small-Wafer Octal 4-Pin with Pin No. 4 

replaced by Coaxial Output Line 
BOTTOM VIEW 



Pin 1- Shell, 

Resonator 



Pin 2 -Heater 




Pin 7- 
Pin 8- 



Heater 
Cathode 



Cap -Reflector 
Terminal 



NOTE: COAXIAL OUTPUT LINE PASSES THROUGH 
VACANT PIN POSITION NO. 4 

CW OSCILLATOR -CI ass C 



330 max. vol ts 



Maximum Ratings, Absolute Values: 

DC RESONATOR VOLTAGE 

DC REFLECTOR VOLTAGE: 

Positive Value 

Negative Value 

DC RESONATOR CURRENT 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 

Heater positive with respect to cathode. 

AMBIENT TEMPERATURE OF SHELL 

TEMPERATURE OF COAXIAL OUTPUT LINE ... . 

Typical Operation D at 4150 Mc in Mode "A" 

with I" x 2" Wave Guide 



max. 


vol ts 


400 max. 


vol ts 


37 max. 


ma 


50 max. 


vol ts 


50 max. 


vol ts 


110 max. 


°C 


90 max. 


°C 



DC Resonator Voltage 



300 



vol ts 



DC Reflector Voltage Range 4 -85 to -150 volts 



DC Resonator Current 
DC Reflector Current 



25 
less than 7 



ma 



(continued on next page) 



See next page. 
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2K56 
KLYSTRON 



Half-Power Electronic-Tuning 

Frequency Change" 35 Mc 

Power Output 90 mw 

Adjusted for maximum power output at the given operating frequency. 
Change In frequency between the two hal f-power points when the reflector 
voltage is varied above and below the point of maximum power output 
corresponding to the given frequency. 

The coaxial output line is coupled to the specified wave guide throuqh 
the wide-band coaxial coupling unit shown on the following pages. 

INSTALLATION and OPERATING NOTES for the 2K56 
are the same as those shown for the 2K26, except that 
consideration should be given to the different coupling 
unit and wave guide required for the 2K56. 

OUTLINE DIMENSIONS for Type 2K56 
OPERATION CHARACTERISTIC 
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TYPE2K56 
OPERATING MODE: A" 
RESONATOR VOLTS = 300 
. REFLECTOR VOLTS: INITIALLY 
ADJUSTED FOR OPTIMUM POWER OUTPUT 
AND THEN VARIED TO OBTAIN HALF- 
POWER POINTS 
WAVE GUIDE:|"X2" 






























































































"> 


N 






















\ 


V 




















X 






















































































3800 4000 4200 4400 46 
FREQUENCY-MC 

92CM-700, 


00 
*T 



NOV. 15, 1948 



TUBE DEPARTMENT 

IA0IO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 



CE-7005T 



2K56 * : HXC. 
KLYSTRON 






OPERATION CHARACTERISTIC 
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TYPE2K56 
.OPERATING MODE: A 
RESONATOR VOLTS = 30C 
WAVE GUIDE:l"X2" 
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2K56 
KLYSTRON 



COUPLING ARRANGEMENT 

RCA-2K56 Coupled to a 1" x 2" Have Guide 

Through a Coaxial Transducer Coupling 

Circuit 
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KLYSTRON 




COUPLING ARRANGEMENT (Cont'd) 
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2V3-G 
HALF-WAVE HIGH-VACUUM RECTIFIER 

FOR OSS VIIS CiTHODB-RAI TUBES 




Filament 
Voltage * 
Current 

Maximum Overal 1 Length 

Maximum Diameter 

Bulb 

Cap 

Base 

Pin 1-No Connection 
Pin 2-Filament 
Pin 3 -No Connection 
Pin 5 -No Connection 

Mounting Position 



Tungsten 
2.5 

5 




a-c volts 
amp. 
4-15/32" 
1-9/16" 
ST-12 

Skirted Miniature - Style A 
Small Shell Octal 6-Pin 
Pin 7 - Filament 
Pin 8 -No Connection 
Cap -Plate 



Vertical Only 



Peak Inverse Voltage 
Peak Plate Current 
Average Plate Current 



BOTTOM VIEW 
MAXIMUM RATINGS 



16500 max. volts 

12 max. ma. 

2 max. ma. 

In equipment designed for an average line voltage of 117 volts, the 
2V3-G can be operated at line voltages up to 125 volts or as low as 
105 volts without serious effect on tube performance and life. 



CAP 
.250"t.005" DIA. 



ST 12 BULB 



SMALL SHELL 

OCTAL 
6-PIN BASE 




APRIL 3, 1939 



RCA RADIOTRON DIVISION 

RCA MANUFACTURING COMPANY. INC. 



TENTATIVE DATA 




2V3-G 
TYPICAL REGULATION CHARACTERISTIC 




-20 
DEC. 7, 1938 



15 -10 -5 +5 +10 

LINE VOLTAGE VARIATION -PER CENT 



92C-60I3 



2X2-A 
HALF-WAVE VACUUM RECTIFIER 

For applications critical as to severe shock and vibration 




GENERAL DATA 
Electrical: 

Heater, for Uniootential Cathode: 

Mm. Av. 

Voltage 2.25 2.50 

Current at 2.50 volts. . . 1.55 1.75 



Max. 
2.75 
1.55 



ac vol ts 
amp 



Mechanical : 

Mounting Position Any 

Maximum Overall Length 4-17/32" 

Seated Length 3-25/32" ± 1/8" 

Maximum Diameter 1-9/16" 

Dimensional Outline See General Section 

Weight (Approx.) 1.3 oz 

Bulb ST- 12 

Cap Small (JETEC No.Cl-1) 

Base Small -Shell Small 4-Pin (JETEC No.A4-5j 

Basing Designation for BOTTOM VIEW 4AB 



Pin 
Pin 



1 - Heater 



Pin 3 



No Connec- 
tion 

No Connec- 
tion 




Pin 4 - Heater, 
Cathode 
Cap - Plate 



HALF-WAVE RECTIFIER 

Maximum Ratings, Design-Center Values: 

PEAK INVERSE PLATE VOLTAGE 12500 max 

PEAK PLATE CURRENT 

DC OUTPUT CURRENT 

HOT-SWITCHING TRANSIENT CURRENT, 

for duration of 0.2 second max. . . . 
AMBIENT TEMPERATURE 

Typical Operation: 

AC Plate-Supply Voltage (RMS) 

Total Effective Plate-Supply Impedance . 

Filter Input Capacitor 

DC Output Current 

DC Output Voltage (At input to filter) . 



2500 max. 
60 max. 


vol ts 
ma 


7.5 max. 


ma 


100 max. 
70 max. 


ma 
oC 


5500 

0.3 

0.1 

2 

4500 


volts 
megohm 

Mf 

ma 

volts 



SHOCK TEST DATA 



Impact Acceleration. 



250 max. 



This test is performed on a sample lot of tubes from each 
production run to determine ability of tube to withstand 
the specified impact acceleration. The tubes are subject- 
ed to a total of 3 blows in each of the 3 primary mutually 

•*- Indicates a change. 
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DATA 




2X2-A 
HALF-WAVE VACUUM RECTIFIER 



perpendicular tube planes when tested in the Navy Type, 
High-Impact (flyweight) Shock Machine. At the end of this 
test, tubes will not show permanent or temporary shorts 
or open circuits, and will not be inoperative. 

AVERAGE PLATE CHARACTERISTIC 
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3A4 
POWER AMPLIFIER PENTODE 

MINIATURE TYPE 




Filament Coated 




Filament Arranqement Series* Parallt 


I** 


Voltage 2.8 1.4 


d-c vol ts 


Current 0.1 0.2 


amp. 


Direct Interel ectrode Capacitances: 




Grid to Plate 0.34 max. 


uuf 


Input 4.8 


uuf 


Output 4.2 


uuf 


Maximum Overal 1 Length 


2-1/8" 


Maximum Seated Height 


1-7/8" 


Maximum Diameter 


3/4" 


Bulb 


T-5-1/2 


Base 4 Miniature Button 7-Pin 


Pin 1-Fil.(- series) gws) 


_ fFil. Mid-Tap 
5 I (- parallel) 


Pin 2 -PI ate ®6h-V*& 


Pin 3 -Screen "p4:rr|T pj n 


6 -PI ate 


Pin 4-Grid ®WW^ Pin 


7 - Fi lament. + 


RCA Socket 0—^ 


Stock No. 9914 


Mounting Position BOTTOM VIEW (7BB) 


Any 


Maximum Ratings Are Design-Center Values 


A-F POWER AMPLIFIER 




Plate Voltage 


150 max. volts 


Screen Voltage 


90 max. volts 


Plate Di ssipation 


2.0 max. watts 


Screen Dissipation 


0.4 max. watt 


Total Zero-Si g. Cathode Current" 


18 max. ma. 


Typical Operation and Characteristics-Class Ai Amplifier: • 


Filament- Arranqement Para 


llel ** 


Plate Voltage 135 


150 volts 


Screen Voltage 90 


90 volts 


Grid Voltage -7.5 


-8.4 volts 


Peak A-F Grid Voltage 7.5 


8.4 volts 


Zero-Si g. Plate Current 14.8 


13.3 ma. 


Max.-Sig. Plate Current 14.9 


14.1 ma. 


Zero-Si g. Screen Current 2.6 


2.2 ma. 


Max.-Sig. Screen Current 3.5 


3.5 ma. 


Plate Resistance 900C0 


100000 ohms 


Transconductance 1900 


1900 umhos 


Load Resistance 8000 


8000 ohms 


Total Harmonic Distortion 5 


6 % 


Max.-Sig. Power Output 600 


700 mw 


R-F POWER AMPLIFIER 




&-C Plate Voltage 


150 max. volts 


D-C Screen Voltage 


135 max. volts 


D-C Grid Voltage 


-30 max. volts 


D-C Plate Current 


20 max. ma. 


CM: Grid Current 


0.25 max. ma. 


Total D-C Cathode Current" 


25 max. ma. 


Plate Input 


3 max. watts 


Screen Input 


0.9 max. watt 


Plate Dissipation 


2 max. watts 


*, **> °, f, ■, •: See next page. ^ , o(J 


cates a change. 
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RCA VICTOR DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



DATA 




3A4 
POWER AMPLIFIER PENTODE 



(continued from preceding page) 
Typical Operation at 10 Mc with 

Parallel Filament Arrangement:** 

D-C Plate Voltage 150 volts 

D-C Screen Voltage 135 volts 

Grid Resistor 0.2 megohm 

D-C Plate Current 18.3 ma. 

D-C Screen Current 6.5 ma. 

D-C Grid Current 0.13 ma. 

Power Output (approx. ) 1.2 watts 



lament 
ns No. 



voltage applied across the two sections in series between 
and No. 7. Grid voltage is referred to pin No.l. 



lament voltage applied across the two sections in parallel between 
- No. 5 and pins No.l and No. 7 connected together. Grid voltage is 



P 
F 
P 
referred to pin No. 5. 

With no external shield. 

For series-filament operation. A shunting resi stor must be connected 
across the section between pins No.l and No. 5 to by-pass excess cath- 
ode current in this section. The value of the shunting resistor 
should be adjusted to make the voltage across the shunted section 
equal to the voltage across the section between pins No. 5 and No. 7. 
When other tubes in series-filament arrangement contribute to the 
filament current of the 3AU, an additional shunting resi stor may be 
required between pins No.l and No. 7. 

Typical operating values for the 3AU with filament sections in series 
will be approximately the same as those shown for parallel-filament 
operation. 



The center hole in sockets designed 



base 



{or this 
is tube type 

may be manufactured with the exhaust- tube tip at 
the base end. For this reason, it is recommended 
that in equipment employing this tube type, no 
material be permitted to obstruct the socket hole. 



Ind icates a c 



hange. 
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3A4 
AVERAGE PLATE CHARACTERISTICS 





PLATE(l b )OR SCREEN (l C2 )MILLI 



FEB. 19 1942 



RCA RADIOTRON DIVISION 

RCA MANUFACTURING COMPANY. INC. 
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3A5 
H-F TWIN TRIODE 

MINIATURE TYPE 




Fi 1 ament Coated 




Filament Arranqement Series* Parallel** 


Voltage 2.8 1 


.4 d-c vol ts 


Current 0.11 0. 


22 amp. 


Direct Interel ectrode Capacitances': 




Triode Unit Tl Tr 


iode Unit T2 


Grid to Plate 3.2 


3.2 upf 


Grid to Filament 0.9 


0.9 uuf 


Plate to Filament 1.0 


1.0 upf 


Plate to Plate 0.32 


puf 


Maximum Overall Length 


2-1/8" 


Maximum Seated Height 


1-7/8" 


Maximum Diameter 


3/4" 


Bulb 


T-5-1/2" 


Base 4 Mini 


ature Button 7-Pin 


Pin 1 -Filament - ,- ~ Pin 


5 - Grid T, 

6 - Plate T. 


Pin 2-Plate T- >*C~^ Pin 


Pin 3 -Grid TV T (Itfrxlx^© Pin 


1 - F • 1 . ( + series) 


p ; n »i J F . ' 1 • Mid-Tap TTL.-Lj T 
P,n M( + parallel) iTJ^fe 




RCA Socket ^£ — ' 


Stock No. 9914 


Mounting Position BOTTOM VIEW (7BC) 


Any 


for convenience, one triode unit is identified as 


T .; the other as f«. 


Maximum Ratings Are Design-Center Values 


A-F POWER AMPLIFIER 




Plate Voltage 


135 max. volts 


Plate Current 


5 max. ma. 


Plate Dissipation 


0.5 max. watt 


Characteristics - Class A, Amplifier: 




Plate Voltage 


90 volts 


Grid Voltage 


-2.5 volts 


Amplification Factor 


15 


Plate Resistance 


8300 ohms 


Transconductance 


1800 umhos 


Plate Current 


3.7 ma. 


R-F POWER AMPLIFIER & 0SCI LLATOR-Class C Telegraphy 


Key-down conditions per tube without modulation 


D-C Plate Voltage 


135 max. vol ts 


D-C Grid Voltage 


-30 max. vol ts 


D-C Plate Current (per unit) 


15 max. ma. 


D-C Grid Current (per unit) 


2.5 max. ma. 


Plate Input (per unit) 


2.0 max. watts 


Plate Dissipation (per unit) 


1.0 max. watt 


Typical Operation At 40 Mc With Both Units 


In Push-Pull: 


D-C Plate Voltage 


135 volts 




f -20 volts 
<! 4000 ohms 


D-C Grid Voltage • 




I 570 ohms 


Peak R-F Grid-to-Grid Voltage 


90 vol ts 


D-C Plate Current 


30 ma. 


D-C Grid Current (approx. ) 


5 ma. 


Driving Power (approx.) 


0.2 watt 


Power Output (approx.) 


2 watts 


*t ** t °f •» A,-, see next page 
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3A5 
H-F TWIN TRIODE 



(continued from preceding page) 

Filament voltage applied across the two sections in series between 
pins No. 1 and No. 7. Grid voltage is referred to Pin No. 1. For ser- 
ies filament operation, a shunting resistor must be connected across 
the section between pins No. 1 and No. 4. to by-pass excess cathode 
current in this section. The value of the shunt i ng resi stor shoul d 
be adjusted to make the voltage across the shunted section equal 
to the voltage across the section between pins No.u and No. 7. When 
other tubes in series-filament arrangement contribute to the fila- 
ment current of the 3A5, an additional shunting resistor may be 
required between pins No. 1 and No. 7. 

Filament voltage applied across the two sections in parallel between 

pin No.u and pins No. 1- and No. 7 connected together. Grid voltage 

is referred to pins No. 1 and No. 7 tied together. 

With no external shield 

Obtained by grid resistor (uooo), cathode resistor (570), or fixed 

supply. 

The center hole in sockets designed for this base 
provides for the possibility that this tube type 
may be manufactured with the exhaust- tube tip at 
the base end. For this reason, it is recommended 
that in equipment employing this tube type, no 
material be permitted to obstruct the socket hole. 
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3A5 
AVERAGE PLATE CHARACTERISTICS 

EACH TRIODE UNIT 





PLATE(l b )OR GRID(I C )MILLIAMPERES 
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RCA RADIOTRON DIVISION 
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4 J 50 
MAGNETRON 

FORCED-AIR COOLED 
Fixed Frequency: 93*75^30 Mc 





GENERAL DATA 
Electrical: 

Heater, for Uni potential Cathode: 

Voltage 13.75 ±10% . . . . ac or dc volts 

Current 3.15 amp 

Starting Current: The maximum instantaneous starting current must 
never exceed 12 amperes, even momentarily 

Minimum Cathode Heating Time 4 minutes 

Frequency 9375 ± 30 Mc 

Maximum Frequency Pulling at VSWR of 1.5/1 15 Mc 

Maximum Frequency Change with 

Anode Temperature Change 0.25 Mc/°C 

Mechanical : 

Dimensions and /C ^X H- Heater 

Terminal Connections: / \ n jig n K-Cathode 

See Dimensional Outline \ J'ti f| t) P-Anode 



Connector (For heater terminal 

and heater-cathode terminal) . . . Ucinite* No. I 15364 

with built-in ca- 
pacitor, or equivalent 

Mounting Position Any 

Ai r Flow: 

To Fins -- An air stream should be directed along the cooling fins 
toward the body of the tube. The stream may be obtained from a rec- 
tangular nozzle about 3-l/U" by 3/4" located so that the plane through 
the 3-1/4" side is parallel with the plane of a cooling fin and so 
that the nozzle is centered on the body of the tube. Adequate flow 
should be provided so that the temperature of the anode block does not 
exceed 1500c. 

To Heater-Cathode Terminal — Adequate flow should be provided to main- 
tain the temperature of the heater-cathode terminal below 165 C. 

Weight (Approx.) 9-1/2 lbs 

PULSED OSCILLATOR SERVICE 

Maximum and Minimum Ratings, Absolute Values: 
For Duty Cycle of 0.001 max. 

PEAK ANODE VOLTAGE 21 max. 23 max. kv 

PEAK ANODE CURRENT 18 max. 27.5 max. amp 

PEAK POWER INPUT* 380 max. 635 max. kw 

AVERAGE POWER INPUT 0.38 max. 0.635 max. kw 

PULSE DURATION 6.0 max. 1.2 max. /^sec 

ucinite Div. of united-Carr Fastener Corp., Newtonville 60, Mass. 
For atmospheric pressures greater than 60 centimeters of mercury, 
operation at pressures lower than 60 centimeters of mercury may result 
in arc-over with consequent damage to the tube. 
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4J50 
MAGNETRON 



OPERATION TIME IN ANY 

100-MICR0SEC0ND INTERVAL . . 6.0 max. 6.0 max. /xsec 

RATE OF RISE OF VOLT. PULSE . J 1 ^ ™- ^ "?*• ^ v/ ^ sec 

\ 70 mm. 70 mm. kv//zsec 

ANODE-BLOCK TEMPERATURE ... 150 max. 150 max. °C 

HEATER-CATHODE TERMINAL 

TEMPERATURE .... 165 max. 165 max. °C 

Typical Operation 4 with Load-Voltage Standing-Wave 

Ratio Equal to or Less than 1.05 

With Duty Cycle of o.ooi o.ooi o.ooi 

Heater Voltage See Operating Considerations 

Magnetic Field Supplied by permanent magnet 

integral with tube 

Peak Anode Voltage 20 21.0 21.5 kv 

Peak Anode Current 18 23.5 27.5 amp 

Pulse Repetition Rate .... 200 333 1000 cps 

Pulse Duration 1 3 5 /xsec 

Maximum RF Bandwidth 1.0 1.0 3.0 Mc 

Peak Power Output 140 185 240 kw 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 

Heater Current 1 3.0 3.75 amp 

Peak Anode Voltage - 20 23 kv 

Peak Power Output 2 225 - kw 

Note 1: With 13.75 volts ac or dc on heater. 

Note 2: With peak anode current = 27.5 amperes corresponding to a peak 
anode voltage in the order of 21500 volts, anode-block temperature 
(ipprox. ) = 100°C, pulse durational microsecond, and maximum 
load-voltage standing-wave ratio equal to or less than 1.05. 

4 It is essential that the input circuit be designed so that if arcing 
occurs the energy per pulse delivered to the tube cannot greatly exceed 
the normal energy per pulse. To satisfy this requirement, it is 
recommended that pulsers of the dischargi ng-network type be used. 

OPERATING CONSIDERATIONS 

Rated voltage (13.75 vo lts>shou Id be appl ied to the heater 
for at least 4 minutes to al low the cathode to reach nor- 
mal operating temperature. When the cathode has reached 
normal operating temperature, high-vo(tage pulses, nega- 
tive with respect to the anode (ground), may be applied 
to the heater-cathode terminal. As soon as the 4J50 
starts to oscillate, the heater voltage (Ef) must be re- 
duced approximately in accordance with the following 
formula depending on the value of average power input 
(P, ) to the tube: 

P+ up to ioo watts: E f .= 13.75 volts 

P i greater than ioo watts: E f = 14 ( I -0.000895P; ) volts 
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4J50 
MAGNETRON 




This formula applies to the conditions involving the 
pulse durations and pulse repetition rates under Typical 
Operation. If the 4J50 is to be operated with pulse 
durations and repetition rates different from those shown, 
write for recommendations as to required reduction in 
heater voltage to Commercial Engineering , RCA, Harrison, 
New Jersey, giving complete details as to the proposed 
service. When the tube is oscillating, the cathode is 
subjected to considerable electron bombardment which 
raises the temperature of the cathode. The magnitude of 
such heating is a function of the total dissipation and 
must be compensated by reduction of the heater voltage in 
order to prevent overheating of the cathode. Failure to 
start the tube at rated heater voltage and to reduce the 
heater voltage as soon as osc i I I at i on starts may seriously 
affect tube life. The heater should be protected against 
input pulse power by a suitable capacitor connected in 
shunt with the heater leads as near the input stem as 
possible in order to limit high transient voltages from 
developing across the heater. 
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4 J 50 
MAGNETRON 




MOUNTING FLANGE - 
& ANODE 
TERMINAL 



-NS8-32 TAP 
4 -HOLES 
SCREW 
PENETRATION = 
-REFERENCE '/"MIN. 

PLANE B 



-SEE DETAIL A 
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4J50 
MAGNETRON 




DETAIL A 



HEATER- 
CATHODE, 
TERMINAL 



51^ 156^ 




SEE NOTE 9 



.008 
.005" 



Reference plane A is defined as the plane through a plane 
surface on which the mounting flange rests. 

Reference plane B is defined as the plane which is per- 
pendicular to plane A and plane C and passes through the 
exact center of mounting flange holes No. 3 and No. 4. 

Reference plane C is defined as the plane which is per- 
pend icu lar to p lane A and passes through the exact centers 
of mounting flange holes No. 2 and No. 3. 

NOTE I: THE WAVEGUIDE OUTPUT FLANGE AND THE MOUNT I NG FLANGE 
ARE MADE SO THAT THEY MAY BE USED TO PROVIDE A HERMETIC 
SEAL AT SURFACE D AND SURFACE E. 

NOTE 2: THE AXIS OF THE HEATER-CATHODE TERMINAL WILL BE 
WITHIN THE CONFINES OF A CYLINDER WHOSE RADIUS IS 3/64" 
AND WHOSE AXIS IS PERPENDICULAR TO REFERENCE PLANE A 
AND LOCATED AS DIMENSIONED FROM PLANES B AND C. 

NOTE 3: ALL POINTS ON MOUNTING SURFACE D WILL BE WITHIN 
0.005" OF MOUNTING PLANE A. 

NOTE »: WHEN RESTING ON A PLANE SURFACE, SURFACE E OF THE 
WAVEGUIDE OUTPUT FLANGE HAS A FLATNESS SUCH THAT A 
0.005" THICKNESS GAUGE 1/8" WIDE WILL NOT ENTER BETWEEN 
SURFACE E AND THE PLANE SURFACE. 

NOTE 5: NO PART OF THE TUBE SUPPORT FASTENED TO THE 
MOUNTING FLANGE SHOULD EXTEND BEYOND THE SURFACE OF A 
CYLINDER WHOSE RADIUS IS 3/4" AND WHOSE AXIS IS PERPEN- 
DICULAR TO REFERENCE PLANE A AND LOCATED AS DIMENSIONED 
FROM PLANES B AND C 

NOTE 6: THESE DIMENSIONS DEFINE EXTREMITIES OF THE 0.169" 
INTERNAL DIAMETER OF THE CYLINDRICAL HEATER TERMINAL. 
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NOTE 7: THESE DIMENSIONS DEFINE EXTREMITIES OF THE 0.540" 
INTERNAL DIAMETER OF THE CYLINDRICAL HEATER-CATHODE 
TERMINAL. 

MOTE 8: NO PART OF THE CONNECTOR DEVICE FOR THE HEATER 
AND HEATER-CATHODE TERMINALS SHOULD BEAR AGAINST THE 
UNDERSIDE OF THIS LIP. 

MOTE 9: THE HEATER TERMINAL AND THE HEATER-CATHODE TERMI- 
NAL ARE CONCENTRIC WITHIN 0.010". 

PERFORMANCE CHART - 
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4B26/2000 
HALF-WAVE GAS RECTIFIER 

HOT-CATHODE TYPE 




Fi lament 

Voltage 

Current 
Overall Length 
Maximum Diameter 
Bulb 

End Terminal 
Base 
Mounting Position 



Thoriated Tungsten 

2.2 

18 



a-c volts 

amp. 

6-5/8" ± 3/8" 

3-1/4" 

GT-25 

See Outline Drawing 

Mogul Screw 
Any 



Maximum Ratings Are Absolute Values 
RECTIFIER 



375 max. 


volts 


250 max. 


volts 


250 max. 


volts 


36 max. 


amp. 


6 max. 


amp. 


13 approx. 


volts 


8 approx. 


volts 



Peak Inverse Anode Voltage: 

In Single-Phase, Half-Wave Circuit 

In Single-Phase, Full-Wave Circuit 

In Polyphase Circuit 
Peak Anode Current 
D-C Output Current 
Characteristics : 

Instantaneous Starting Anode Voltage* 

Tube Voltage Drop 

To insure starting throughout tube life, an anode-supply voltage of not 
less than 20 volts (rms) is recommended. The actual design value above 
this minimum will depend on the nature of the load on the tube in any 
particular application. 

If the output of the 4B26/2000 is filtered, 
the f i Iter should be of the choke-input type. 

Suitable circuits for use with the 4B26/2000 

are the same as those shown for 

Type 872-A/872. 



^— I nd i c at es 

AUG. 15, 



1944 



RCA VICTOR DIVISION 
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"Tjm 




4B26 
HALF-WAVE GAS- RECTIFIER 



ANODE 



.060*±.003 // -HK 
DIA. 




6% 



FILA- 
MENT 



92CM-6I47RI 



■<- Indicates a change. 
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DATA 



4J52" 
MAGNETRON 

FORCED-AIR COOLED 
Fixed Frequency: 9375 ± 30 Mc 




GENERAL DATA 
Electrical: 

Heat en, for Uni potential Cathode: 

Voltage 12.6 ±10% .... ac or dc volts 

Current 2.1 amp 

Starting Current: The maximum instantaneous starting current must 
never exceed 8 amperes, even momentarily 

Minimum Cathode Heating Time 4 minutes 

Frequency 9375 ± 30 Mc 




Mc 



Mc/oC 



H - Heater 
K - Cathode 
P - Anode 



Maximum Frequency Pulling 15 

Maximum Frequency Change with Anode 

Temperature Change .... 0.25 
p 
Mechanical: 
Dimensions and 

Terminal Connections: 
See Outl ine Drawing 

Connector (For heater terminal 

and heater-cathode terminal) . . . Ucinite* No. 1153 16 or No. 1 15402 with 

built-in capacitor, or equivalent. 

Mounting Position Any 

Dimensions See Outline Drawing 

Air Flow to Fins: 

An air stream should be directed along the cooling fins toward the 
body of the tube. The stream may be obtained from a rectangular 
nozzle 3-1/4" by 3/U" located so that the plane through the 3-1/4" 
side is parallel with the plane of a cooling fin and so that the 
nozzle is centered on the body of the tube. Adequate flow should be 
provided so that the temperature of the anode block does not exceed 
150°C. 



Weight (Approx.) 



PULSED OSCILLATOR SERVICE 



5-i/: 



lbs 



Maximum Ratings, Absolute Values: 

For Duty Cycle of 0.002 

PEAK ANODE VOLTAGE .... 
PEAK ANODE CURRENT .... 
PEAK POWER INPUT* ..... 
AVERAGE POWER INPUT . . . . 

PULSE DURATION 

OPERATION TIME IN ANY 100- 

MICR0SEC0ND INTERVAL . . 

ANODE-BLOCK TEMPERATURE . . 



16 max. 


16 max. 


kv 


20 max. 


30 max. 


amp 


300 max. 


450 max. 


kw 


0.3 max. 


0.45 max. 


kw 


5.0 max. 


1.2 max. 


ftsec 


6.0 max. 


6.0 max. 


fxsec 


150 max. 


150 max. 


OC 



Data shown for this type are 

30 January 1952. 

ucinite Div. of united-Carr Fastener Corp 



accord with JAN-1A Specification 4J52, 



Newtonvi lie 60, Mass. 



For atmospheric pressures greater than 60 centimeters of mercury, 
Operation at pressures lower' than 60 centimeters of mercury may re- 
sult in arcover with consequent damage to the tube. 
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4J52 
MAGNETRON 



Typical Operation with Load-Voltage Standing-Wave 

Ratio Equal to or Less Than 1.05* 



With Duty Cycle 
Heater Vol tage . . . 
Magnetic Fi 



of 0.0006 0.001 



ield 



Peak Anode Voltage . , 
Peak Anode Current . 
Pulse Repetition Rate 
Pulse Durat ion . . . 
Maximum RF Bandwidth 
Maximum Rate of Rise of 

Voltage Pulse 
Peak Power Output 



15 

15 

2000 

0.3 

9 

130 
80 



See Operating Considerations 
Supplied by permanent magnet 
integral with tube 
15 
15 
1000 
1 
3 



130 



15 


kv 


15 
200 


amp 
cps 


5 
1 


^sec 
Mc 


100 
80 


kv//xsec 
kw 



CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 

Heater Current 1 1.8 2.4 

Peak Anode Voltage .... 14 16 

Peak Power Output .... 2 65 



amp 
kv 

kw 



Note l: With 12.6 volts ac or dc on heater. 

Note 2: With peak anode current" 15 amperes corresponding to a peak 
anode voltage in the order of 15000 volts, anode-bl ock tempera- 
ture (approx. ) s 100°C , and maximum load-voltage standing-wave 
ratio equal to or less than 1.05. 

4 It is essential that the input circuit be designed so that if arcing 
occurs the energy per pulse delivered to the tube cannot greatly ex- 
ceed the normal'energy per pulse. To satisfy this requirement, It is' 
recommended that pulsers of the d ischarg i ng-network type be used. 



OPERATING CONSIDERATIONS 

Rated voltage (12.6 volts) should be applied to the heater 
for at least 4 minutes to allow the cathode to reach nor- 
mal operating temperature. When the cathode has reached 
normal operating temperature, high-voltage pulses, nega- 
tive with respect to the anode (ground), may be appl ied 
to the heater-cathode terminal. As soon as the 4J52 
starts to oscillate, the heater voltage I Ef ) must be re- 
duced approximately in accordance with the following 
formula depending on the va I ue of average power input (Pj) 
to the tube: 

Pi up to 130 watts: E f = 12.6 volts -0.04PJ 

Pi from 130 to 450 watts: Ef = 10.5 volts -0.02P| 

where Pj is the average power input to the tube. This 
formula applies to conditions for pulse durations of I 
microsecond or less and for pulse repetition rates of 1000 
pps or more. Normal pulse shape and regulation are 
assumed; the effect of power supply regulation is not 
considered. For longer pulse durations and lower pulse 
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repetition rates, the heater voltage must be increased. 
The increase in heater voltage is often between I and 2 
volts depending on the particular appl ication. Rates of 
rise of the voltage pulse faster than those indicated 
under Typical Operation are not recommended because they 
tend to cause unstable operation. A \/ery poor regulation 
characteristic during the first part of the pulse may 
indicate, if unstable operation occurs, that an increase 
in heater voltage is desirable. Increasing the heater 
voltage under these conditions may, however, decrease the 
life of the tube. When the tube is oscillating, the cath- 
ode is subjected to considerable electron bombardment 
which raises the temperature of the cathode. The magni- 
tube of the heating is a f unct i on of the total dissipation 
and must be compensated by reduct i on of t he heater voltage 
in order to prevent overheating of the cathode. Failure 
to start the tube at rated heater voltage and to reduce 
the heater voltage as soon as oscillation starts may 
seriously affect tube life. The heater should be protected 
against input pulse power by placing a suitable capacitor 
in shunt with the heater leads as near the input stem as 
possible in order to limit high transient currents from 
developing across the heater. 
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1^2* M*L R- 



T7 

1.391 
1J047 - 



.281 1.005 OIA. 
4 -HOLES 




«tor _ 

WAVEGUIDE 



\REFERENCE 
PLANE C 



4. OF 
r-WAVE 
GUIDE 



— ; 4.250 MAX. 

I^'dIA. NOTES 4^1 [J-265* 



MOUNTNG FLANGE 
1 ANODE 
TERMINAL 



AXIS OF 

4BB8K: 



MAXT^ 





LlS75'MIN,.^^^^I 



^OTE 3) 



.594* , 1.391 

MAX.^ (NOTE 2j\ 



n 



3T 



>.7er 

1.010 
-SURFACE D (NOTE I) 1 



77: 



AXIS OF 

CATHODE— 1 

TERMINAL 
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DETAIL A 



HEATER 
TERMINAL^ 

HEATER- 
CATHODEm 
TERMINAL^ 



•516 MAifl V 

j^(NOTE7) J 



.540" 
.610*- 



►.005 
-.008* 



.750- 



SEE NOTE 9 




*-(NOTE6) M f N . 



^ 



(NOTE 8) 



♦.008 
-.005" 
92CS-7858 



Reference Plane A is defined as the plane through a plane 
surface on which the mounting flange rests. 
Reference Plane Bisdefined as the plane which is perpen- 
dicular to plane A and plane C and passes through the 
exact center of mounting flange holes No. 3 and No. 4. 
Reference Plane C is defined as the plane which is perpen- 
dicular to plane A and passes through the exact centers 
of mounting flange holes No. 2 and No. 3. 

MOTE I: THE WAVEGUIDE OUTPUT FLANGE AND THE MOUNTING 
FLANGE ARE MADE SO THAT THEY MAY BE USED TO PROVIDE A 
HERMETIC SEAL AT SURFACE D AND SURFACE E. 

MOTE 2: THE AXIS OF THE HEATER-CATHODE TERMINAL WILL BE 
WITHIN THE CONFINES OF A CYLINDER WHOSE RADIUS IS 3/64" 
AND WHOSE AXIS IS PERPENDICULAR TO REFERENCE PLANE A 
AND LOCATED ON THE TRUE CENTER OF THE MOUNTING FLANGE. 

MOTE 3: WHEN RESTING ON A PLANE SURFACE (REFERENCE PLANE 
A), THE SURFACE D HAS A FLATNESS SUCH THAT A 0.010" 
THICKNESS GAUGE 1/8" WIDE WILL NOT ENTER BETWEEN SUR- 
FACE D AND THE PLANE SURFACE. ALSO, THE MOUNTING-FLANGE 
SURFACE OUTSIDE OF SURFACE D WILL BE WITHIN 0.010" OF 
THE PLANE SURFACE. 
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NOTE 1: WHEN RESTING ON A PLANE SURFACE, SURFACE E OF THE 
WAVEGUIDE OUTPUT FLANGE HAS A FLATNESS SUCH THAT A 
0.005" THICKNESS GAUGE 1/8" WIDE WILL NOT ENTER BETWEEN 
SURFACE E AND THE PLANE SURFACE. 

NOTE 5: NO PART OF THE TUBE SUPPORT FASTENED TO THE 
MOUNTING FLANGE SHOULD EXTEND BEYOND THE SURFACE OF A 
CYLINDER WHOSE RADIUS IS 5/8" AND WHOSE AXIS IS PERPEN- 
DICULAR TO REFERENCE PLANE A AND LOCATED AT THE TRUE 
CENTER OF THE MOUNTING FLANGE. 

NOTE 6: THESE DIMENSIONS DEFINE EXTREMITIES OF THE 0.169" 
INTERNAL DIAMETER OF THE CYLINDRICAL HEATER TERMINAL. 

NOTE 7: THESE DIMENSIONS DEFINE EXTREMITIES OF THE 0.540" 
INTERNAL DIAMETER OF THE CYLINDRICAL HEATER-CATHODE 
TERMINAL. 

NOTE 8: NO PART OF THE CONNECTOR DEVICE FOR THE HEATER 
AND HEATER-CATHODE TERMINALS SHOULD BEAR AGAINST THE 
UNDERSIDE OF THIS LI P. 

NOTE 9: THE HEATER TERMINAL AND THE HEATER-CATHODE TER- 
MINAL ARE CONCENTRIC WITHIN 0.010". 



PERFORMANCE CHART 
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5R4-GY 
FULL-WAVE VACUUM RECTIFIER 






GENERAL DATA 


Electrical: 




Filament, Coated:* 




Voltage 


. . . . 5 ac or dc volts 


Current 


. . . . 2 amp 


Mechanical: 




Mounting Position. . 


. . . Vertical, or Horizontal with pins 




1 and 4 in vertical plane 


Maximum Overall Length 5-5/16" 


Maximum Seated Length 


4-3/4" 


Maximum Diameter . . 


2-1/16" 


Bulb 


ST- 16 


Base 


. . . Medium-Shell Octal 5-Pin, Micanol 


Basing Designation 
Pin 1 -No Connectic 


for BOTTOM VIEW . . G-5T 


n /l^V^ Pin 6 -Plate No. 1 
( ^y Pin 8 -Filament 


Pin 2 -Fi lament 


Pin 4 -Plate No. 2 


( %V 




FULL-WAVE RECTIFIER 


Maximum Ratings, Desi 


gn-Center Values'. 




For Altitudes For Altitudes 




up to 40000 ft. up to 20000 ft. 


PEAK INVERSE PLATE 




VOLT. (No Load) 


2100 max. 2400 max. 


2800 max. volts 


PEAK PLATE CURRENT 






PER PLATE . . . 


650 max. 650 max. 


650 max. ma 


DC OUTPUT CURRENT: 






With capacitor 






input to filter 


250 max. 175 max. 


150 max. ma 


With choke input 






to filter . . . 


250 max. 250 max. 


175 max. • ma 






For Attitudes For Altitudes 




up to 40000 ft. up to 20000 ft. 


AC Plate-to-Plate 




Supply Voltage (RMS) 




Full Load . . . 


*1400 . . 1500 . . 


1800 . . volts 


No Load 


1500 . . 1700 . . 


2000 . . volts 


Filter Input 






Capacitor. . . 


4 . . 4 . . 


4 . . /xf 


# See curve for condit 


ons necessitating delay in application of plate 


voltage until filament 


has reached operating temperature. 


, *: See next Page. 




<- Indicates a change. 
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5R4-GY 
FULL-WAVE VACUUM RECTIFIER 



For Altitudes 


For Altitudes 


up to 40000 ft. 


up to 20000 ft. 


Total Effect. Plate- 




Supply Impedance 




per Plate*. . . 125 . . 500 . . 


575 . . ohms 


DC Output Current. 250 . . 150 . . 


150 . . ma 


DC Output Volt, at 




Input to Filter: 




At Half Load . . 790* . . 900* . . 


1060* . . volts 


At Full Load . . 700* . . 810* . . 


950* . . volts 


Voltage Regulation, 




Half-Load to Full - 




Load Current . . 90* . . 90* . . 


110* . . volts 


Typical Operation with Choke-Input Filter: 




For Altitudes 


For Altitudes 


up to 40000 ft. 
AC Plate-to-Plate 


up to 20000 ft. 




Supply Voltage (RMS): 




Full Load 1500 


1900 . . volts 


No Load 1700 


2000 . . volts 


Filter Input Choke 5 


10 . .henries 


DC Output Current 250 


175 . . ma 


DC Output Voltage at 




Input to Filter: 




At Half Load 590* 


810* . . volts 


At Full Load 550* 


750* . . volts 


Voltage Regulation, 




Half-Load to Full- 




Load Current 40* 


60* . . volts 


For choke not less than 5 henries. 




For choke not less than 10 henries. 




Indicated values for conditions shown will limit p< 


»ak plate current to 


max. rated value. When a filter-input capacitor 


arger than a /*f is 


used, it may be necessary to use more plate-supplj 
value shown to limit the peak plate current to the 


t impedance than the 


rated value. 


Values are approximate. 




-»• Indicates a change. 
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5R4-GY 
FULL-WAVE VACUUM RECTIFIER 




OPERATION CHARACTERISTICS 




WTM CAPACITOR INPUT TO FILTER 






typeS^-GY 1 1 1 1 1 1 1 1 I | 






AREA I : FILAMENT AND PLATE VOLTAGE MAY BE APPLIED SIMULTANEOUSLY. 






AREA XI : FILAMENT SHOULD BE ALLOWED TO REACH OPERATING TEMPERATURE BEFORE 






PLATE VOLTAGE IS APPLIED. FOR AVERAGE CONDITIONS, THE DELAY IS 








APPROXIMATELY 10 SECONDS. 
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A C VOLT* PER PLATE (RMS) 92CM-6U18T1 


AVERAGE PLATE CHARACTERISTIC 




type 5R4-GY 

Ef=S.O VOLTS A C 
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92CM-6U15T 
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5R4-GY 
OPERATION CHARACTERISTICS 



" Ef = 5.0 VOLTS AC 



n i i 1 1 1 ii n i i i 1 1 1 1 n i n i ii i i i i n i n i i i n i n i : i i 



CHOKE (L) INPUT TO FILTER: 

L = IOHENRIES (MIN.) 
CAPACITOR (C) INPUT TO FILTER: 

C =4jjf: TOTAL EFFECT. PLATE -SUPPLY 
IMPEDANCE PER PLATE FOR CURVES 
I.2&3 IS 100 OHMS; FOR CURVE 4, 
500 OHMS. 



1000 



: ^i\i*\ 



400 



200 



:§5* 



^ = 3 



3» 



m 




ibt 



50 
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6AS6 
SHARP-CUTOFF PENTODE 

MINIATURE TYPE 




GENERAL DATA 
Electrical : 
Heater, for Uni potential Cathode: 

Voltage 6.3 ac or dc volts 

Current 0.175 amp 

Direct Interelectrode Capacitances: 

Without Ex- Vith External 
ternal Shield Shield No. 316 
Grid No.l to Plate . . 0.025 max. 0.02 max. nfif 

Input 3.9 4.0 wif 

Output 2.2 3.0 Ai/zf 

Grid No.l to 

Grid No. 3- • . - 0. 15 max. 0.15 max. ^if 
Grid No. 3 to Plate . . 0.7 max. 0.7 max. wif 
Grid No. 3 to All 

Other Electrodes . . 3.3 3-4 /^f 

Mechanical : 

Mounting Position Any 

Maximum Overall Length 1-3/4" 

Maximum Seated Length 1-1/2" 

Length, Base Seat to Bulb Top (Excluding tip). . 1-1/8" ± 3/32" 

Maximum Diameter 3/4" 

ulb T-5-1/2 

Base Small -Button Miniature 7-Pin 

Basing Designation for BOTTOM VIEW 7CMi 

Pin 1-Grid No.l 9h~^K Pin 5 " Plate 

Pin 2 -Cathode d/7 X J® Pin 6 -Grid No. 2 

Pin 3-Heater vJ\Jj=^\]^ Pin 7 ~ Grid No -3 
Pin 4 - Heater 

AMPLIFIER - Class Aj_ 
Maximum Ratings, Design-Center Values'. 

PLATE VOLTAGE 180 max. volts 

GRICHNo.3 VOLTAGE 27 max. volts 

GR ID-No. 2 VOLTAGE 140 max. volts 

CATHODE CURRENT 18 max. ma 

PLATE DISSIPATION 1.7 max. watts 

GRID-No.2 INPUT 0.75 max. watt 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. . 90 max. volts 

Heater positive with respect to cathode. . 90 max. volts 
BULB TEMPERATURE (At hottest point 

on bulb surface) 120 max. °C 

Characteristics: 

Plate Voltage 120 120 volts 
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6AS6 
SHARP-CUTOFF PENTODE 



Grid-No. 3 Voltage -3 

Grid-No. 2 Voltage 120 

Grid-No. 1 Voltage -2 

Plate Resistance (Approx.) .... 
Transconductance, Grid No.l 

to Plate. . . . 1850 
Transconductance, Grid No. 3 

to Plate. ... 810 

Plate Current 3.6 

Max. Plate Current for 

Grid-No. 1 Volts = -10. ... 
Max. Plate Current for 

Grid-No. 3 Volts = -15. ... 
Grid-No. 2 Current 4.8 





120 

-2 

0.15 


volts 

volts 

volts 

megohm 


3200 


/^nhos 


470 
5.2 


jimhos 
ma 


100 


/xamp 


20 
3.5 


jxarnp 
ma 
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6AS6 
AVERAGE CHARACTERISTICS 
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: A Cp = 6.3 VOLTS ffi 
\i GRID -N23 VOLTS = ffi 
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6AS6 
AVERAGE CHARACTERISTICS 
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: E r = 6.3 VOLTS 
: : GRID -N2 3 VOLTS =0 I 






































































































CURVES 


PLATE AND 

GRID-N»2 

VOLTS 




















lb 


IC2 








1 


A 


60 
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B 


90 
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C 


120 
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150 
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6AS6 
AVERAGE PLATE CHARACTERISTICS 
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6AS6 
AVERAGE CHARACTERISTICS 
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AVERAGE CHARACTERISTICS 
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NOV. 10,1949 



GRID-NA3 VOLTS 



TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



92CM-7404 



6AS7-G 
LOW-MU TWIN POWER TRIODE 




GENERAL DATA 
Electrical : 

Heater, for Unipotential Cathodes: 

Voltage 6.3 . . . . 

Current 2.5 .... 

Direct 1 nterel ect rode Capacitances (Approx. 

Grid to plate 

Grid to heater and cathode 

Plate to heater and cathode 

Heater to cathode 


n 


. ac 

each 
10.5 
6.8 
2-3 
11.0 
0.70 

1.65 

t): 

135 
250 
2 
280 
7000 
125 


or dc vol ts 
. . . amp 
unit): 

/iftf 

/i/zf 

M /xf 

vol ts 
ohms 

ohms 

/zmhos 

ma 

. . . Any 


Grid of unit No.l to grid of unit No. 2 
Plate of unit No.l to 

plate of unit No. 2. . 

Characteristics, Class A ( Amplifier (Each i 
Plate— Supply Voltage 


Cathode-Bias Resistor* 


Amplification Factor 


Plate Resistance (Approx.) 

Transconductance 


Plate Current 

Mechanical : 


Maximum Overall Length 






. 5-5/16" 


Maximum Seated Length 






4-3/4" 
. 2-1/16" 


Bulb 






. . ST-16 


Base Medium-Shell Octal 8-P 

Basing Designation for BOTTOM V 1 EW . . . 


"n 


UETEC N0.B8-H) 
8BD 


Pin 1 - Grid of P 

Unit No. 2 ®-j5) 
Pin 2 - Plate of -X/Vn P 

Unit No. 2 ^/7±l± )p 
Pin 3 - Cathode of /-\T\ J^\ P 
Unit No. 2 ^NL^C^^ P 
Pin 4 - Grid of OT*tp) 
Unit No.l 

DC AMPLIFIER 
Values are for Each Unit 
Maximum Ratings, Design-Center Values: 
PLATE VOLTAGE 


n 

n 

n 
n 


5 - Plate of 

Unit No.l 

6 - Cathode of 

Unit No.l 

7 - Heater 

8 - Heater 

250 max. vol ts 

125 max. ma 

13 max. watts 

300 max. volts 
300 max. vol ts 

I nd icates a change. 


PLATE CURRENT 


PLATE DISSIPATION 


PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 
Heater positive with respect to cathode. 

without external snield. 

m Operation with fixed Dias is not recommended. 



MAY 1, 1955 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON. NEW j! 



DATA 




6AS7-G 
LOW-MU TWIN POWER TRIODE 



Maximum Circuit Values (For maximum rated conditions): 

Grid-Circuit Resistance: 

For cathode-bias operation 1.0 max. megohrr 

For fixed-bias operation Not recommended 

BOOSTER SCANNING SERVICE 

Values are for Each Unit 

Maximum Ratings, Design-Center Values: 

For operation in a 525-line , 30-frame system 

PEAK NEGATIVE-PULSE PLATE VOLTAGE* .... 1700 max. volts 

DC PLATE CURRENT 125 max. ma 

PLATE DISSIPATION 13 max. watts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode . 300 ma *« volts 

Heater positive with respect to cathode . 300 max. volts 

Maximum Circuit Values (For maximum rated conditions): 

Grid-Circuit Resistance: 

For cathode-bias operation 1.0 max. megohm 

For fixed-bias operation Not recommended 

O as descriDed in "Standards of Good Engineering Practice Concerning 
Television Broadcast Stations", Federal Communications Commission. 
The duration of the voltage pulse must not exceed 15 per cent of one 
horizontal scanning cycle. In a 525-line, 30-frame system, 15 per 
cent of one horizontal scanning cycle is 10 microseconds. 



MAY 1, 1955 DATA 

TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



6AS7-G 

AVERAGE PLATE CHARACTERISTICS 
EACH TRIODE UNIT 
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PLATE MILLIAMPERES 
NOV. 6, 1945 RCA VICTOR DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



92CM -6616 



6F4 
OSCILLATOR TRIODE 

ACORN TYPE 




For use at frequencies up to 


2 200 Mc 


approx. 




Heater Coated Urn potential Cathode 






Voltage 6.3 




a-c or d-c 


volts 


Current 0.225 






amp. 


Direct Interelectrode Capacitances: 








Grid to Plate 1.9 






uuf 


Grid to Cathode & Heater 2.0 






uuf 


Plate to Cathode & Heater 0.6 






uuf 


Overal 1 Length 




1-7/32" + 


5/32" 


Overall Diameter (including radial pi 


ns ) 


1-3/32" ± 


1/16" 


Bulb 1 r See Outline in 1 f 
Base J {General Section J \Sr 




T-4^ 


nail Radial 


7-Pin 


Pin 1- Heater 9>C~^ 


P 


n 5-Grid 




Pin 2-Grid /xT\ 


Pin 6 -Heater 


Pin 3-Plate ^Y^^xTr 


Pin 7 -Cathode 


Pin 4-P1ate tfC&® 








Mounting Position W© 1 ^ 






Any 


BOTTOM VIEW (7BR) 






Maximum Ratings Are Design- 


-Center 


Values 




A-F AMPLIFIER 








Plate Voltage 




150 max. 


volts 


Plate Supply Voltage 




300 max. 


volts 


Plate Current 




15 max. 


ma. 


Plate Di ssipation 




2 max. 


watts 


D-C Heater-Cathode Potential 




80 max. 


volts 


Characteristics - Class A 2 Amplifier: 








Plate Voltage 




80 


volts 


Cathode-Bias Resistor 




150 


ohms 


Amplification Factor' 




17 




Plate Resistance 




2900 


ohms 


Transconductance 




5800 


(jmhos 


Plate Current 




13 


ma. 


R-F POWER AMPLIFIER & OSCILLATOR 


- Class 


C Telegrap 


hy 
volts 


D-C Plate Voltage 




150 max. 


D-C Plate Supply Voltage 




300 max. 


volts 


D-C Grid Voltage 




-50 max. 


volts 


D-C Plate Current 




20 max. 


ma. 


D-C Grid Current 




8 max. 


ma. 


Plate Dissipation 




2 max. 


watts 


D-C Heater-Cathode Potential 




80 max. 


volts 


Typical Operation at Moderate Frequencies : 9 






D-C Plate Voltage 




150 


volts 






f -15 


volts 


D-C Grid Voltage* 




\ 550 


ohms 






1 2000 


ohms 


D-C P1<!te Current 




20 


ma. 


D-C Grid Current (Approx.) 




7.5 


ma. 


Driving Power (Approx.) 




0.2 


watt 


Power Output (Approx.) 




1.8 


watts 


O, o, •, f, ©: see next page. 









AUG. 15, 1944 



RCA VICTOR DIVISION 

IAOIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



TENTATIVE DATA 




6F4 
OSCILLATOR TRIODE 



(continued from preceding page) 

With no external shield. 

Fixed-bias operation is not recommended, under maximum rated condi- 
tions, the d-c resistance in the grid circuit should not exceed 0.5 
megohm. 

Approximately U5 mil 1 iwatts can be obtai ned when the 6Fu isused at 1200 
megacycles as an oscillator with 100 volts on plate, maximum rated 
plate dissipation, and grid resistor of 2000 ohms. 

♦ Obtained from fixed supply, or by cathode resistor (550) , grid resistor 
(2000), or partial self-bias methods. 

Subject to wide var iat ions *s explained under TUBE RATINGS in General 
Sect ion. 

The socket forthe 6F4 should be el ect ri cal ly and mechan ical ly 
compact, and be made wi th an i nsu I at i ng material having a loss 
factor not exceeding 0.035 to permit operation of the 6F4 at 
high frequencies. For most satisfactory performance of the 
6F4, it is essential that the inductance of connections be- 
tween tube and circuit be kept as low as possible. 



AUG. 15, 1944 RCA VICTOR DIVISION TENTATIVE DATA 

RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 



6F4 
AVERAGE PLATE CHARACTERISTICS 
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PLATE MILLIAMPERES 

JULY 12,1944 RCA ViaOR DIVISION 92CM-6567 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 




6F4 
TYPICAL CHARACTERISTICS 
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-I E f = 6.3 VOLTS 



60 



50 



£40 
Q. 

< 



30 



Si 



20 



10 



Si 



5: 



^i 



\*i 



!:^ 



:tEC[ 



HH1C 



5; 



'•=3 



50 100 ISO 

PLATE VOLTS 



200 



JULY 13, 1944 RCA VICTOR DIVISION 92CM-6470 

RADIO COEEORATION OF AMEEICA. HARRISON. NEW JERSEY 



6J4 
U-H-F AMPLIFIER TRIODE 

GROUNDED-GRID, MINIATURE TYPE 
For use at frequencies uP to 500 Mc approx. 




Heater Coated Uni potential Cathode 
Voltage 6.3 

Current 0.4 

Direct I nterelectrode Capacitances (Approx.): 
Plate to Cathode & Heater 0.24 max 
Grid to Cathode & Heater 5.5 
Grid to Plate 4 

Heater to Cathode 2.8 
Maximum Overall Length 
Maximum Seated Height 
Length from Base Seat 

to Bulb Top (excluding tip) 
Maximum Diameter 
Bulb 
Base* 

Pin 1-Grid 
Pin 2- Cathode 
Pin 3- Heater 
Pin 4 -Heater 
RCA Socket 
Mounting Position 

BOTTOM VIEW (7BQ) 

Maximum Ratings Are Design-Center Values 

GROUNDE D -GRID AMPLIF IER 

Plate Voltage 

Plate Dissipat ion 

Plate Current 

D-C Heater-Cathode Potential 

Typical Operation and Characteristics - Class 
Plate Voltage 100 

Cathode-Bias Resistor* 

(Suitably by-passed) 100 

Amplification Factor 55 

Plate Resistance 5000 

Transconductance 11000 

Plate Current 10 






a-c 


or d-c volts 
amp. 


rox. 


):° 


uuf 

u-uf 

uuf 

uu-f 
2-1/8" 
1-7/8" 




1- 


-1/2" + 3/32" 

3/4" 

T-5-1/2" 


Miniature 


Button 7-Pin 




Pin 


5-Grid 




Pin 


6-Grid 




Pin 


7 -PI ate 

Stock No. 9914 
Any 



150 max. volts 

2.25 max. watts 

20 max. ma. 

90 max. volts 

A 1 Amplifier: 

150 volts 

100 ohms 

55 

4500 ohms 

12000 umhos 

15 ma. 

o With close-fitting shield connected to grid. 

The 6ju should always be used wi th a cathode-b ias resistor suitably by- 
passed. The d-c resistance in the grid circuit under maximum rated con- 
ditions should be limited to 0.25 megohm. 

*The center hole in sockets designed for this base 
Provides, for the Possibility that this tube type 
nay be manufactured with the exhaust tube tip at 
the base end. For this reason, it is recommended 
that in equipment employing this tube type, no 
material be permitted to obstruct the socket hole. 



APRIL 1, 1944 



RCA VICTOR DIVISION 

IAOIO COtPOtATION OP AMEtlCA. HAIIISON, NEW JMSfY 



TENTATIVE DaTa 




6J4 
U-H-F AMPLIFIER TRIODE 



(continued from preceding page) 
NOTE: 

For g rounded-g rid operation, all three grid terminals 
should be grounded to minimize the effects of grid-lead 
inductance on u-h-f performance. 

In arranging the circuit for the 6J4 used as a grounded- 
grid r-f amp I ifier or mixer, it is preferable to have the 
heater operate at the same r-f potential as the cathode, 
so that the cathode-heater capacitance will not be added 
across the input-circuit capacitance. Placing r-f chokes 

in series with the heater leads is suggested as a suit- 
able method of operating heater and cathode at the same 

r-f potent ial . 



TYPICAL 6R0UNDED-GRID CIRCUITS 
Having Heater at R-F Cathode Potent 

TYPE 6J4 



ial 




92CM-6550 



The license extended to the purchaser of tubes appears in the License 
Notice accompanying them. Information contained herein i s furn i shed wi th- 
out assuming any obligations. 



APRIL 1, 1944 



RCA VICTOR DIVISION 

IA0IO CORPORATION OP AMERICA. HARRISON. NEW JERSEY 



TENTATIVE DATA 



6J4 
AVERAGE PLATE CHARACTERISTICS 
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PLATE MILLIAMPERES 



RCA VICTOR DIVISION 

IADIO CORPORATION OF AMERICA HARRISON. NEW JERSEY 



92CM-6543 




6J4 



AVERAGE CHARACTERISTICS 
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MARCH 21,1944 RCA VOOR DIVISION 

IADIO CORPORATION OF AMERICA HARRISON, NEW JERSEY 



20 
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6L4 
OSCILLATOR TRIODE 

ACORN TYPE 




GENERAL DATA 
Electrical : 
Heater, for Uni potential Cathode: 

Voltage 6.3 ac or dc volts 

Current 0.225 amp 

direct Interelectrode Capacitances:* 

f Grid to Plate 1.6 uuf 

Grid to Cathode. ... 1.8 •• . wif 

Plate to Cathode ... 0.5 wif 

With no external shield. 

Mechanical : 

Counting Position Any 

p/erall Length 1-7/32" + 5/32" 

Overall Diameter (Including radial pins) . . 1-3/32" t 1/16" 

Bulb T-4-1/2 

Base Small Radial 7-Pin 

Basing Designation for BOTTOM VIEW 7BR 

@*- — >>© 
Pin 1- Heater /\s\ Pin5-Grid 

Pin 2 -Grid Cz i ^ i S) Pin 6 ~ Heater 

Pin 3 -PI ate ^ ^j / Pin 7 -Cathode 

Pin 4- Plate 




AMPLIFIER - Class A- 



9 



Maximum Ratings, Design-Center Values: 

PLA1E VOLTAGE 

PLATE DISSIPATION 

PLATE CURRENT 

;EAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode 
Heater positive with respect to cathode 

Typical Operation and Characteristics: 

Plate Voltage 

Cathode-Bias Resistor 

Knpl if ication Factor 
late Resistance 
ransconductance 

Plate Current 



500 max. 


volts 


1.7 max. 


watts 


15 max. 


ma 


80 max. 


volts 


80 max. 


volts 


80 


volts 


150 


ohms 


28 




4400 


ohms 


6400 


u,mhos 


9.5 


ma 



Maximum Circuit Values (for maximum rated conditions): 

Grid-Circuit Resistance: 

For fixed bias Not Recommended 

For cathode bias 0.5 max. megohm 



> 



MAY 20, 1949 TUBE DEPARTMENT TENTATIVE DATA 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 




6L4 
AVERAGE PLATE CHARACTERISTICS 




PLATE Ml LLIAM PERES 
TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



92CM-7I99 



6L4 
TYPICAL CHARACTERISTICS 





MAR. I Q, 1949 



100 150 

PLATE VOLTS 



TUBE DEPARTMENT 

■ «ADIO CO*PO*ATION OF AMEWCA, HAMISON. NEW JE*SEY 



92CM-7202 



I2A6 
BEAM POWER AMPLIFIER 




Heater^ 

Voltaae 12.6 

Current 0.15 

Direct I nterelectrode Capacitances 
0.3 
9.0 
9.0 



Coated Uni potential Cathode 



Adotox, 



Grid to Plate 




Input 






Output 






Max i mum 


Overal 1 Length 


Maximum 


Seated He 


qht 


Maximum 


Diameter 




Bulb 






Base 






Pin 1 


- Shel 1 




Pin 2 


- Heater 




Pin 3 


-Plate 




Pin 4 


- Screen 





Mounting Position 




Smal 1 



a-c 


or d-c vol ts 




amD. 


).o 






uuf 




uuf 




uuf 




3-1/4" 




2-11/16" 




1-5/16" 


Metal Shell, MT-8 


Wafe 


r Octal 7-Pin 


Pin 


5-Grid 


Pin 


7 -Heater 


Pin 


8 -Cathode 



BOTTOM VIEW (7 AC) 

Maximum Ratings Are Design-Center Values 

AMPLIFIER 



Any 



Plate Voltage 


250 max. 


vol ts 


Screen Voltage 


250 max. 


volts 


Plate Dissipation 


7.5 max. 


watts 


Screen Dissipation 


1.5 max. 


watts 


Operating Conditions and Characteristics 


-Class A Ampl 


ifie r: 


Plate 


250 


vol ts 


Screen 


250 


volts 


Grid * 


-12.5 


volts 


Peak A-F Grid Voltage 


12.5 


volts 


Zero-Signal Plate Current 


30 


ma. 


Max. -Signal Plate Current 


32 


ma. 


Zero-Signal Screen Current 


3.5approx. 


ma. 


Max. -Signal Screen Current 


5.5.approx. 


ma. 


Plate Resistance 


70000 approx 


ohms 


Transconductance 


3000 


umhos 


Load Resistance 


7500 


ohms 


Total Harmonic Distortion 


7 


% 


Max. -Signal Power Output 


3.4 


watts 



■ In circuits where tne cathode is not 
directly connected to the heater, the 
potential difference between heater 
and cathode should be kept as low as 
poss ible. 

The d-c resistance in the grid cir- 
cuit should not exceed 0.1 megohm 
when fixed bias is used, or 0.5 meg- 
ohm when cathode bias is used. 
With shell connected to cathode. 



-«- Indicate* a change. 




May 1,1942 



RCA RADIOTRON DIVISION 

RCA MANUFACTURING COMPANY. INC. 



TENTATIVE DATA 




I2A6 

AVERAGE PLATE CHARACTERISTICS 
PENTODE CONNECTION 
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OCT. 14, 1941 



PLATE (l b )OR SCREEN (l C2 ) MILLIAMPERES 



92C-6329 



AVERAGE 



I2A6 
PLATE CHARACTERISTICS 




TRIODE CONNECTION 




PLATE(l b )OR GRID (I C )MILLIAMPERES 



OCT. 13,1941 



RCA RADIOTRON DIVISION 

RCA MANUFACTURING COMPANY. INC. 



92C- 6327 




I2A6 
OPERATION CHARACTERISTICS 
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RCA RADIOTRON DIVISION 

RCA MANUFACTURING COMPANY. INC. 



8000 10000 

92C-6354 



I2AY7 
MEDIUM-MU TWIN TRIODE 

MINIATURE TYPE 




GENERAL DATA 
Electrical: 

Heater, for Unipotent ial Cathodes: 

Heater Arrangement Series Parallel 

Voltage 12.6* 6.3 ac or dc volts 

Current 0.15 0.3 am P 

Direct I nterelect rode Capacitances (Without 

External Shield)— Each Unit: 

Grid to Plate 1*3 A¥*f 

Input 1.3 w-i 

Output 0.6 fj^f 

Characteristics, Class Aj Amplifier (Each Unit): 

Plate Voltage 250 volts 

Grid Voltage -4 volts 

Amplification Factor 40 

Plate Resistance (Approx.) 22800 ohms 

Transconductance 1750 /^rnhos 

Plate Current 3 ma 

Grid Voltage (Approx.) for plate 

current of 10 A*.amp -11 volts 

Mechanical : 

Mounting Position Any 

Maximum Overall Length 2-3/16" 

Maximum Seated Length 1-15/16" 

Length, Base Seat to Bulb Top (Excluding tip) 1-9/16" ± 3/32" 

Maximum Diameter 7/8" 

Bulb T-6-1/2 

Base Small-Button Noval 9-Pin (JETEC No. E9-1) 

Basing Designation for BOTTOM VIEW 9A 

Pin 1-Plate of fa Pin 6-Plate of 

Unit No. 2 Q^^@ Unit N0,1 

Pin 2-Grid of ^V7 ^ "~\V^ Pin 7_Grid of 

Unit No. 2 Zw^^vlL Unit No * 1 

Pin 3 -Cathode of ^f^T-~A^J® pin 8 -Cathode of 

Unit No. 2 fS^~>9) Unit N - 1 

Pin 4 -Heater ^ ^ Pin 9 -Heater 

Pin 5 -Heater Mid-Tap 

Use of the 12.6-volt connection with an ac-heater supply is not recom- 
mended for applications involving low hum.. 



(continued on next page) 



APRIL 1, 1953 TUBE DEPARTMENT TENTATIVE DATA 

tADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 




I2AY7 
MEDIUM-MU TWIN TRIODE 



AMPLIFIER -Class A| 

Values are for each unit 
Maximum Ratings, Design-Center Values: 

PLATE VOLTAGE 300 max. 

GRID VOLTAGE: 

Negative bias value 50 max. 

Positive bias value max. 

PLATE DISSIPATION 1.5 max. 

CATHODE CURRENT 10 max. 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect 

to cathode 90 max. 

Heater positive with respect 

to cathode 90 max. 

Typical Operation as Real stance-Coupled Amplifier: 

See RESISTANCE-COUPLED AMPLIFIER CHART No. 28 
at front of Receiving Tube Section 



volts 

volts 

volts 

watts 

ma 



volts 
volts 



APRIL 1, 1953 



TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



TENTATIVE DATA 



I2AY7 




AVERAGE PLATE CHARACTERISTICS 
EACH UNIT 
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PLATE MILLIAMPERES 



NOV. 5,1952 



TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



92CM-786I 



I2L8-GT 




TWIN -PENTODE 


POWER AMPLIFIER 


Heater Coated Uni 


potential Cathode 




Vol tage 


12.6 a-c or d 


-c volts 


Current 


0.15 


amp. 


Direct Interelectrode Capac 


tances (Approx. ):° 




Pentode Unit Pi 


Pentode Unit P 


2 

uuf 


Grid to Plate 


0.7 


0.7 


Input 


5.0 


5.0 


U|lf 


Output 


6.0 


6.0 


uuf 


Grid to Grid 


0.08 


uuf 


Plate to Plate 


1.5 


uuf 


Grid Pi to Plate P 2 
Grid P 2 to Plate P± 


0.2. 


uuf 


0.1 


uuf 


Maximum Overal 1 Length 




3-5/16" 


Maximum Seated Height 




2-3/4" 


Maximum Diameter 




1-5/16" 


Bulb 




T-9 


Base 


Intermediate Shell Octal 3-Pin 


Pin 1-Grid P ± ( 

p- o fCathode, (3V 
rin Z-^Suppres- ^\ 


aW?) Pin 4 -PI ate P 


2 


> lj2\V6) P> n 5 -Screen 


p l & p 2 


fi^UL Pin 6_Heater 




I s ° r ^ * P 2 (|V 


^3)fe Pin 7 -Heater 




Pin 3- Grid P 2 


> ^tp) Pin 8- Plate F 




Mounting Position BOTTOM VlEW (8BU) 


Any 


For convenience, one pentode uni 


t is identified as P , ; the other as Pn- 


Maximum Ratings A 


re Design-Center Values 




AMPLIFIER -Each Unit 




Plate Voltage 


180 max. 


vol ts 


Screen Vol tage 


180 max. 


vol ts 


PI ate Di ssiDat ion 


2. 5 max. 


watts 


Screen Dissipation 


1.0 max. 


watt 


D-C Heater-Cathode Potent i a 


100 max. 


vol ts 


Typical 0-peration and Characteristics - Class A 1 Ampl 


ifier: 


Plate Voltage 


180 


vol ts 


Screen Voltage 


180 


volts 


Grid Voltaae (Grid No.l) 


-9 


volts 


Peak A-F Grid Voltage 


9 


vol ts 


Zero-Si g. Plate Cur. 


13 


ma. 


Max.-Sig. Plate Cur. 


13.5 


ma. 


Zero-Si g. Screen Cur. 


2.8 


ma. 


Max.-Sig. Screen Cur. 


4.6 


ma. 


Plate Resistance 


0.16 


megohm 


Transconductance 


2150 


umhos 


Load Resistance 


10000 


ohms 


Power Output (Total harmonic 


dist. 10*) 1.0 


watt 


with no external shield. 







OCT. 1, 1943 



RCA VICTOR DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



DATA 




I2L8-GT 

AVERAGE PLATE CHARACTERISTICS 
EACH PENTODE UNIT 
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PLATE (l b )OR SCREEN(I C2 )MILLIAMPERES 



OCT, I. 1943 



RCA VICTOR DIVISION 

IADIO COIPOIATION OF AMEIICA. HAIIISON. NEW JERSEY 



92C-639I 



I2SW7 
DUPLEX-DIODE TRIODE 

For use with 12-cell storage-battery supply 




GENERAL DATA 
Electrical: 

Heater, for Uni potential Cathode: 

Voltage 12.6 . . . 

Current 0.15 

Direct Intereiectrode Capacitances-Tr iode Unit: 

Grid to Plate 2.4 

Grid to Cathode 3-0 

Plate to Cathode .... 2.8 



ac or dc volts 
. . amp. 



. • nnf 
• • uuf 
Mechanical : 

Mounting Position Any 

Maximum Overall Length 2-5/8" 

Maximum Seated Length 2-1/16" 

Maximum Diameter 1-5/16" 

Bulb Metal Shell, MT8G 

Base Small Wafer Octal 8-Pin 

Basing Designation for BOTTOM VIEW 8Q 

Pinl-Shell ^ P in 5 -Diode Plate 

Pin2-TriodeGrid >^< UoA 

Pin3-Cathode (3)^^ Pin6 -Tr iode Plate 

Pin4-Diode Plate [\M"'~ } Pin7-Heater 

No. 2 rpYSnT 1 J^\ Pin8-Heater 




CLASS A 1 AMPLIFIER 

Maximum Ratings, Design-Center Values'. 

PLATE VOLTAGE 250 max. volts 

PLATE DISSIPATION 2.5 max. watts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. . 90 max. volts 

Heater positive with respect to cathode. . 90 max. volts 

Characteristics: 

Plate Voltage 26.5 250 . . volts 

Grid Vol tage: 

From a fixed supply of ... . - -9 . . volts 

From a grid resistor of. ... 2 - megohms 

AmDl i f ication Factor 17 16 

Plate Resistance 15500 8500 . . ohms 

Transconductance 1100 1900 . . umhos 

Plate Current 1.1 9.5 . . ma. 

Typical Operation with Resistance Coupling: 

See RESISTANCE-COUPLED AMPLIFIER CHART, Type 6R7. 

with shell connected to cathode. Values are approximate. 



JUNE 20, 1946 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



TENTATIVE DATA 




I2SW7 
DUPLEX-DIODE TRIODE 



DIODE U NI TS - Tw o 
The two diode plates are placed around a cathode, the 
sleeve of which is common to the triode unit. Each diode 
plate has its own base Din. Diode curves in the front of the 
RECEIVING TUBE SECTION apply to the I2SW7. 

Additional curves applying to the 12SW7 
are shoum under Types 6R7, and 6SR7 



JUNE 20, 1946 



TUBE DIVISION 

■ADIO CORPOIATION OF AMMICA. HAIRISON. NEW JEISEY 



TENTATIVE DATA 



I2SX7-GT 
TWIN-TRIODE AMPLIFIER 

For use with 12-cell storage-battery supply 




Electrical : 

Heater, for Uni potent 

Voltage 

Current 

Direct I nterelectrode 

Grid to Plate. . . 
Grid to Cathode. . 
Plate to Cathode . 

Mechanical : 

Mounting Position. . 
Maximum Overall Lengt 
Maximum Seated Length 
Maximum Diameter . . 

Bulb 

Base 

Basing Designation 
Pin 1-Grid of 

Unit No. 2 
Pin 2 -PI ate of 
Unit No. 2 
Pin 3- Cathode of 

Unit No. 2 
Pin 4-Grid of 

Unit No.l 



GENERAL DATA 



ial Cathode: 
. . . 12.6 



0.3 



ac or dc volts 
amp 



Capacitances (Approx. , 

Triode Uni t No.l Triode Unit No. 2 

. . 3.6 ' 
. . 3.0 
. . 0.8 



3-6 
2.8 
1.2 



Wif 
Muf 
u-nf 



Any 

3-5/16" 

2-3/4" 

1-5/16" 

T-9 

Intermediate Shell Octal 8-Pin 

for BOTTOM VIEW 8BD 



Pin 5 -Plate of 
Unit No.l 

Pin 6 -Cathode of 
Unit No.l 

Pin 7 -Heater 

Pin 8 -Heater 




CLASS A 1 AMPLIFIER 
Values are for each unit 
Maximum Ratings, Design-Center Values: 

PLATE VOLTAGE 

GRID VOLTAGE: 

Negative bias value 

Positive bias value.. 

CATHODE CURRENT 

PLATE DISSIPATION 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode 

Heater positive with respect to cathode 



300 max. volts 



50 


max. 


volts 





max. 


volts 


20 


max. 


ma. 


>.5 


max. 


watts 


90 


max. 


volts 


90 


max. 


volts 



26.5 



Typical Operation and Characteristics: 

Plate Voltage 

Grid Voltage: 

From a fixed supply of 

Fromagrid resistor of 
Amplification Factor . . 
Plate Resistance .... 



90 



0.05 

21 

11500 



20 
6700 



250 



20 
7700 



volts 

volts 
megohm 

ohms 



with no external shield. 



JUNE 20, 1946 



TUBE DIVISION 

IADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 



TENTATIVE DATA 



€$7 



I2SX7-GT 
TWIN-TRIODE AMPLIFIER 



Transconductance .... 1800 3000 2600 umhos 
Plate Current 1.8 10 9.0 ma 

Maximum Circuit Values (for maximum rated conditions): 

Grid-Circuit Resistance per unit 1.0 max. megohm 

Typical Operation with Resistance Coupling: 

See RESISTANCE-COUPLED AMPLIFIER CHART, Type 6F8-G. 

The curves under Types 6J5 and 6SN7-GT 

also apply to each unit of the 

12SX7-GT 



JUNE 20, 1946 TUBE DIVISION TENTATIVE DATA 

■ADIO COtPOMTION OF AMtlICA, HAMISON. NEW JEISEY 



I2SX7-GT ' 

AVERAGE PLATE CHARACTERISTICS 
EACH TRIODE UNIT 





PLATE MILLIAMPERES 



JULY IU946 



TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



92CM-6782 



I2SY7 
PENTAGRID CONVERTER 

SINGLE-ENDED METAL TYPE 
For use with 12-cell storage-battery supply 




ac or dc volts 
amp 



GENER A L DATA 

Electrical : 

Heater, for Uni potential Cathode: 

Voltage 12.6 

Current 0.15 

Direct Interelectrode Capacitances: 

Grid No. 3 to All Other Electrodes (RF Input) 9.5 # 
Plate to All Other Electrodes (Mixer Output) 12 # 
Grid No. 1 to All Other Electrodes (Osc. Input) T 

Grid No. 3 to Plate 0.13 max 

Grid No.l to Grid No. 3 0.15 max 

Grid No.l to Plate 0.06 max 

Grid No.l to Shell, Grid No. 5, and All 

Other Electrodes Except Cathode 

Grid No.l to Cathode 

Cathode to Shell, Grid No. 5, and All 

Other Electrodes Except Cathode 

Mechanical : 

Mounting Position Any 

Maximum Overall Length 2-5/8" 

Maximum Seated Length 2-1/16" 

Maximum Diameter 1-5/16" 

Bulb Metal Shel 1, MT-8G 

Base Small Wafer Octal 8-Pin 

Basing Designation for BOTTOM VIEW 8R 



4.4 
2.6 



uui 
uuf 

uuf 

mf 

upf 
Uuf 



Pin 1 - Shell, 

Grid No. 5 

Pin 2 - Heater 

Pin 3 - Plate 

Pin 4 - Grids No,2 & 
No. 4 




Pin 5 - Grid No.l 

Pin 6 - Cathode 

Pin 7 - Heater 

Pin 8 - Grid No. 3 



CONVERTER 



Maximum Ratings, Design-Center Values'. 

PLATE VOLTAGE 

GRIDS-No.2 and No. 4 (SCREEN) VOLTAGE . . . 
GRIDS-No.2 and No. 4 SUPPLY VOLTAGE . . . . 

PLATE DISSIPATION 

GRIDS-No.2 & No. 4 DISSIPATION 

TOTAL CATHODE CURRENT 

GRID-No.3 (CONTROL GRID) VOLTAGE: 

Negative bias value 

Positive bias value 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode 

Heater positive with respect to cathode 



With shell connected to cathode. 



300 max. 


vol ts 


100 max. 


volts 


300 max. 


volts 


1.0 max. 


watt 


1.0 max. 


watt 


14 max. 


ma. 


50 max. 


volts 


max. 


volts 


90 max. 


volts 


90 max. 


volts 



JUNE 20, 1946 



TUBE DIVISION 

■AOIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



TENTATIVE DATA 




I2SY7 
PENTAGRID CONVERTER 



Characteristics - Separate Excitatic 

Plate Voltage 

Grids-No. 2 & No. 4 Voltage 

Grid-No. 3 Voltage 

Grid-No. 1 (Oscillator 

Grid) Resistor 
Plate Resistance (Approx.) 
Conversion Transconductance 
Conversion Transconductance 
(Approx.) 

Plate Current 

Grids-No. 2 & No. 4 Current 

Grid-No. 1 Current 

Total Cathode Current. . . 



It: The transconductance between arid No.i and grids No. 2 and No. 4 
connected to plate (not oscillating) is approximately 4500 pmhos 
under the following conditions: grids No.l, No. 3, No. 5 and shell 
at o volts; grids No. 2 and No. 4 and plate at 100 volts, under the 
same conditions, the plate current is 27 -mi 1 1 iamperes, and the 
amplification factor is 13. 

The characteristics shown with separate excitation correspond very 
closely with those obtained ina self-excited oscillator circuit oper- 
ating with zero bias. 

4 with grid-No. 3 bias of -6 volts. 

with grid-No. 3 bias of -35 volts. 

The curves under Type 6SA7 also 
apply to the 12SY7. 



26.5 


100 


250 


volts 


26.5 


100 


100 


volts 


-1 


-2 


-2 


volts 


0000 


20000 


20000 


ohms 


- 


. 0.5 


1.0 


megohm 


250 


425 


450 


umhos 


8* 


2° 


2° 


umhos 


0.45 


3.3 


3.5 


ma. 


1.7 


8.5 


8.5 


ma. 


0.1 


0.5 


0.5 


ma. 


2.25 


12.3 


12.5 


ma. 



JUNE 20, 1946 



TUBE DIVISION 

■AMO COtPOIATION Of 4MUICA. HAMISON. NEW JltSEY 



TENTATIVE DATA 



12SY7 

OPERATION CHARACTERISTICS 

WITH SEPARATE OSCILLATOR EXCITATION 
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:g GRIDS-NS28 
: ±t GRID-N2.1MI 






, N° 4 VOLTS - 26.5 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
LLIAMPERES = 0.1 I I I I I I I I I I I I t+ff 




z # GRID-NS1 RESISTOR-OHMS = 20000 1 1 1 1 1 1 1 1 1 1 1 1-I44- 
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JULY 29,1946 



-4 -3 -2 

GRID-N^3 VOLTS 



TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



92CM-6786 




12SY7 

OPERATION CHARACTERISTICS 

WITH SEPARATE OSCILLATOR EXCITATION 



- 1 j 1 1 1 1 lj 1 - 






1 1 1 ; 1 1 1 1 1 1 1 1 1 1 1 1 1 I'- 


; 4T IIIIIIIIIIIII ' :|||:II,M ll|IIM|111 lllllilll!:IN_y__ 


















:g E f = 12.6 VOLTS 

:g PLATE VOLTS = 26.5 
























:±j GRIDS-Na2&NS.4 VOLTS = 26.5 

IB GRID-Na 1 RESISTOR -OHMS= 20000 








; 5 GRID-Na3VOLTS = ~1 
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0.2 
GRID-N*1 



0.4 0.6 0.8 

MILLIAMPERES 



JULY 30,1946 



TUBE DEPARTMENT 

IADIO COIPOtATION OF AMftlCA. HAMISON. NEW JEISEY 



92CM-6787 



26A6 
R-F AMPLIFIER PENTODE 

MINIATURE REMOTE-CUTOFF TYPE 
For use with 12-cell storage-battery supply 




ac or dc volts 
amp 



uuf 
uuf 
uuf 



GENERA L DATA 
Electrical : 
Heater, for Uni potential Cathode: 

Voltage 26.5 

Current 0.07 

Direct I nterel ectrode Capacitances: 

Grid No.l to Plate . . 0.0035 max. 

Input 6.0 

Output 5.0 

Mechanical : 

Mounting Position Any 

Maximum Overall Length 2-1/8" 

Maximum Seated Length 1-7/8" 

Length from Base Seat to 

Bulb Top (excluding tip) 1-1/ 2" ± 3/32" 

Maximum Diameter 3/4" 

Bulb T-5-1/2 

Base Miniature Button 7-Pin 

Basing Designation for BOTTOM VIEW 7BK<l 

Pin 1 -Grid No.l @ g) Pin 4-Heater 

Pin 2-Grid No. 3, r^/T/\ Pin 5 -PI ate 

Internal Shield @j( l-±_ )© Pin 6 -Grid No. 2 

Pin 3 -Heater JMlEifi L Pin 7 -Cathode 



CLASS A 1 AMPLIFIER 
Maximum Ratings, Design-Center Values'. 

PLATE VOLTAGE 

GRir>No.2 (SCREEN) VOLTAGE 

GRID-No.2 SUPPLY VOLTAGE 

PLATE DISSIPATION 

GRID-No.2 DISSIPATION 

GRID-No.l (CONTROL GRID) VOLTAGE: 

Negative bias value 

Positive bias value 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode 
Heater positive with respect to cathode 

Typical Operation and Characteristics: 

Plate Voltage 26.5 250 volts 

Grid No. 3 (Suppressor) . . . Connected to cathode at socket 

Grid-No. 2 Voltage 26.5 100 volts 

Grid-No. 1 Voltage: 

From a grid-No. 1 resistor of . 2 - megohms 

From a cathode resistor of . . - 125 ohm: 




250 


max. 


volts 


100 


max. 


volts 


250 


max. 


volts 


3 


max. 


watts 


0.4 


max. 


watt 


50 


max. 


volts 





max. 


volts 


90 


max. 


volts 


90 


max. 


volts 



With external shield connected to cathode. 



JUNE 20, 1946 



TUBE DIVISION TENTAT I VE DATA 

IADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 




26A6 
R-F AMPLIFIER PENTODE 



Plate Resistance (Approx.). . . . 

Transconductance 

Grid-No. 1 Bias (Approx.) for' 

transconductance of 40 umhos 
Grid-No. 1- Bias (Approx.) for 

transconductance of 20 u/nhos 

Plate Current 

Grid-No. 2 Current 



0.25 
2000 


1.0 
4000 


megohm,i 
umhos 


- 


-25 


volts 


-8 
1.7 
0.7 


10.5 
4.0 


volts 
ma. 
ma. 



JUNE 20, 1946 TUBE DIVISION TENTATIVE DATA 

■AOIO COIPOtATION OP AMMICA. HAMIION, N*W jEtKY 



26A6 
AVERAGE PLATE CHARACTERISTICS 
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PLATE (I b ) OR GRID-N&2 (i C 2 ) ^ I LL I AMPERES 

92CM-6788 



TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA, HARRISON. I 




26A6 
AVERAGE CHARACTERISTICS 



I I I I I I I I I I I I 1 I I I I I I I I I I I I I I I I I I I I I I I I I 

HEATER VOLTS=PLATE V0LTS=GRID-N2 2 VOLTS = 26.5 
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GRID-N«I VOLTS 



TUBE DIVISION 

IA0IO COKPOXATION OF AMEtICA, HAIKISON. NEW JERSEY 



92CM-67 78 



26A6 
AVERAGE PLATE CHARACTERISTICS 
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PLATE (lb) OR GRID-N«2 (IC2) MILLIAMPERES 
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TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



92CM-6784 



26A7-GT 
TWIN BEAM POWER TUBE 




GENERAL DATA 
Electrical: 

Heater, for Uni potential Cathode: 

Voltage 26.5 . . . 

Current 0.6 . . . 






. ac or 


dc volts 
. . amp 


Direct 1 nterelectrode Capac i tances (Approx 

Grid No.l to plate* . 

Grid No.l to cathode & grid No. 3, 

grid No. 2, and heater 4 - - 


): 




1.2 
16 
13 
0.2 
0.2 
0.2 
0.2 


/x/xf 
/x/xf 

/x/xf 
/x/xf 

/x/xf 


Plate to cathode & grid No. 3, 

grid No. 2, and heater 4 




Grid No.l of unit No.l to 

grid No.l of unit No. 2 




Plate of unit No.l to 

plate of unit No. 2 




Grid No.l of unit No.l to 

plate of unit No. 2 




Grid No.l of unit No. 2 to 

plate of unit No.l 






Mechanical: 

Mounting Position 




Maximum Overall Length 

Maximum Seated Length 








3-13/ 16" 

. 3-1/4" 

. 1-9/32" 

. T_Q 


Maximum Diameter 








Bulb 








Base Intermediate-Shell Octc 

or Short Intermediate-Shell Octal 
Basing Designation for BOTTOM VIEW 

Pin 1 - Grid No.l of G) G) 
Unit No.l X^X 

Pin 2 - Cathode, Q/ IfxvVg) 
Grid No. 3 ~[Vp:^.:^]|F 
of Units (^jt^^Wt) 
No.l & No. 2 \£?S 

Pin 3 - Grid No.l of KlJ^lg) 
Unit No. 2 

AMPLIFIER - Class 

Values are for Each 
Maximum Ratings, Design-Center Values: 
PLATE VOLTAGE 


il 8-Pir 
8-Pin 


(JETEC N0.B8-6), 
(JETEC No.B8-58) 
8BU 


Pin 
Pin 

Pin 
Pin 
Pin 

A. 

Unit 


4 
5 

6 
7 
8 


- Plate of 

Unit No. 2 

- Grid No. 2 

of Units 
No.l & No. 2 

- Heater 

- Heater 

- Plate of 

Unit No.l 

. 50 max. volts 

. 50 max. volts 

2 max. watts 

Indicates a change. 


GR ID-No. 2 (SCREEN) VOLTAGE 

PLATE DISSIPATION 






Without external shield. 
A Each unit. 







JAN. 3, 1955 



TUBE DIVISION 

RADIO CORPORATION OP AMERICA, HARRISON, NEW JERSEY 



DATA 1 




26A7-GT 
TWIN BEAM POWER TUBE 



GRID-No. 2 INPUT 0.5 max. 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. . 90 max. 

Heater positive with respect to cathode. . 90 max. 

Typical Operation and Characteristics (Each unit): 

Plate Voltage 26.5 

Grid-No. 2 Voltage 26.5 

Grid-No. 1 (Control -Grid) Voltage -4.5 

Peak AF Grid-No. 1 Voltage 4.5 

Zero-Signal Plate Current 20 

Max. -Signal Plate Current 20.5 

Zero-Signal Grid-No. 2 Current 1.9 

Max. -Signal Grid-No. 2 Current 5.5 

Transconductance 5700 

Load Resistance 1500 

Total Harmonic Distortion 7 

Max. -Signal Power Output 180 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance: 
For maximum rated conditions: 

With cathode bias 0.5 max. 

With fixed bias 0.1 max. 

For conditions where the maximum 
design values of plate voltage and 
grid-No. 2 voltage do not exceed 
26.5 volts: 

With grid-resistor bias 0.5 max. 



watt 

volts 
volts 



volts 

volts 

volts 

volts 

ma 

ma 

ma 

ma 

/zmhos 

ohms 

% 

mw 



megohm 
megohm 



megohm 



AF POWER AMPLIFIER - Class AB, 

Unless otherwise specif ied, values are on a Per-Tube Basis 

Maximum Ratings, Design-Center Values'. 

plate voltage 

grid-no. 2 (screen) voltage 

PLATE DISSIPATION (Per unit) 

GRID-No.2 INPUT (Per unit) 0.5 max. watt 

PEAK HEATER-CATHODE VOLTAGE: 

90 max. volts 
90 max. volts 



50 max. volts 

50 max. volts 

2 max. watts 



Heater negative with respect to cathode. 
Heater positive with respect to cathode. 

Typical Push-Pull Operation: 

Plate Voltage 26.5 volts 

Grid-No. 2 Voltage , 26.5 volts 

Grid-No. 1 (Control-Grid) Voltage -7 volts 

Peak AF Grid-No. 1-to- 

Grid No.l Voltage 14 volts 

Zero-Signal Plate Current 19 ma 



-Indicates a change. 



JAN. 3, 1955 



TUBE DIVISION 

IAOIO CORPORATION OP AMERICA, HARRISON, NEW JERSEY 



DATA 1 



26A7-GT 
TWIN BEAM POWER TUBE 




Max. -Signal Plate Current 30 ^ 

Zero-Signal Grid-No. 2 Current (Approx.). . 2 ma 

Max. -Signal Grid-No. 2 Current (Approx.). . 8.5 ma 
Effective Load Resistance 

(Plate to plate) 2500 ohms 

Total Harmonic Distortion 5 % 

Max. -Signal Power Output 500 mw 

Maximum Circuit Values: 

Grid-No. 1-Ci rcuit Resistance: 

For maximum rated conditions: 

With cathode bias 0.5 max. megohm 

With fixed bias 0.1 max. megohm 

For conditions where the maximum 

design values of plate voltage and 

grid-No. 2 voltage do not exceed 

26.5 volts: 

With grid-resistor bias 0.5 max. megohm 



-^-Indicates a change. 



JAN. 3, 1955 



TUBE DIVISION 

IAOIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



DATA 2 




26A7-GT 
AVERAGE PLATE CHARACTERISTICS 

EACH UN IT -PENTODE CONNECTION 

uiiiinin ii iiH ii n i i iii iii i n i iHii iTO 




o o o 

v0 <J C\J 

PLATE (l b )OR GRID-NA2(I C2 ) MILLIAMPERES 

JAN.3, 1955 TUBE DIVISION 92CM-6509RI 

•AOIO COirOtATION OP AMfllCA. HAMISON, NIW JEISEY 



26A7-GT 

AVERAGE PLATE CHARACTERISTICS 
EACH UNIT-TRIODE CONNECTION 





MAR. 24, 1945 



PLATE MILLIAMPERES 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



92CM-65I0 




26A7-GT 
OPERATION CHARACTERISTICS 

PUSH-PULL CIRCUIT 



i i i i i i i i i i i i i i i i i i i 
HEATER VOLTS =26.5 



TYPE 
6J5 




C|.C 4 = O.OI pf 
C2 = 0.002 pf 
C3 = I.O pr 
R| = 2.2 MEGOHMS 
R2,R3= 100 OHMS 
R4 = 0.2 MEGOHM 



Ti = INTERSTAGE COUPLING 

TRANSFORMER: 

TURNS RATIO (PRIMARY 

TO l/ 2 SECONDARY) = 3:| 
T2= OUTPUT TRANSFORMER: 

PLATE-TO- PLATE LOAD, 

2000 OHMS 




MAR. 21, 1945 



100 200 300 

POWER OUTPUT - MILLIWATTS 



TUBE DIVISION 

IA0IO COtfOUTION Of AMHICA. HAIIISON. NCW JflSEY 



92CM-6579 



26C6 
DUPLEX-DIODE TRIODE 

MINIATURE TYPE 
For use with 12-celL storage-battery supply 




GENERAL DATA 
Electrical : 
Heater, for Uni potential Cathode: 

Voltage 26.5 ac or dc volts 

Current 0.07 amp 

Direct I nterelectrode Capacitances: 

Tnode Unit: Grid to Plate 2.0 . . uu^f 

Grid to Cathode & Heater. . . 1.8 . . uui 
Plate to Cathode & Heater . . 1.4 . . u,u.f 

Mechanical : 

Mounting Position Any 

Maximum Overall Length 2-1/8" 

Maximum Seated Length 1-7/8" 

Length from Ease Seat to 

Bulb Top (excluding tip) 1-1/2" ±3/32 

Maximum Diameter 3/4" 

3ulb T-5-1/2 

Base Miniature Button 7-Pin 

Easing Designation for BOTTOM VIEW 7BT 

Pin 1-Triode Grid @ (5) Pin 5 - Diode PI ate No. 2 

Pin 2-Cathode r yT \\^ Pin 6-Diode Plate No.l 

Pin 3-Heater H\ I J ^/T Pin 7 -Triode PI ate 

Pin 4 -Heater 



TRIODE UNIT - Class A -, AMPLIFIER 

Maximum Ratings, Design-Cent er Values'. 

PLATE VOLTAGE 250 max. volts 

PLATE DISSIPATION 2.5 max. watts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with -respect to cathode 90 max. volts 

Heater positive with respect to cathode 90 max. volts 

Character ist ics: 

Plate Voltage 26.5 250 . . volts 

Grid Vol tage: 

From a fixed suDply of ... . - -9 .. volts 

From a grid resistor of. . . . 2.0 - . megohms 

Amplification Factor 17 16 

Plate Resistance 15500 8500 . . ohms 

Transconductance 1100 1900 . . umhos 

Plate Current 1.1 9.5 . . ma 

Typical Operation with Resistance Coupling: 

See RESISTANCE-COUPLED AMPLIFIFR CHART, Type 6R7. 



With exte-nal shield connected to cathode, values are approximate. 




JUNE 20, 1946 TUBE DIVISION TENTATIVE DATA 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 




26C6 
DUPLEX-MODE TRIODE 



DIODE UNITS - Two 

The two diode plates are placed around a cathode, the 
sleeve of which is common to the triode unit. Each diode 
plate has its own base pin. Diode curves in the front of the 
RECEIVING TUBE SECTION apply to the 26C6. 

Additional curves applying to the 26C6 
are shoum under Types 6Rj, and 6SR7 



JUNE 20. 1946 TUBE DIVISION TENTATIVE DATA 

IAOIO COIPOIATION OP AMIIICA. HAIIISON. NEW JHSEV 



26C6 
AVERAGE PLATE CHARACTERISTICS 





PLATE MILLIAMPERES 
JUNE 10,1946 TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



92CM-6772 



26D6 
PENTAGRID CONVERTER 

MINIATURE TYPE 
For use with 12-cell storage-battery suj)i>.ly 




GENERAL DATA 
Electrical: 
Heater, for Lfn i potent ial Cathode: 

Voltage 26.5 

Current 0.07 

Direct Interelectrode Capacitances: 

Grid #3 to A11 Other Electrodes (RF Input) 

Plate to All Other Electrodes (Mixer Output) 

Grid #1 to All Other Electrodes (Osc. Input) 

Grid #3 to Plate 

Grid #1 to Grid #3 

Grid Ml to Plate 

Grid #1 to External Shield and All Other 
Electrodes Except Cathode & Grid No. 5 

Grid #1 to Cathode & Grid #5 

Cathode to External Shield and All Other 
Electrodes Except Grid #1 



ac or 


• dc 


volts 
amp 


7.5* 




uu.f 


14» 




uu.f 


5.8 # 




u.u.f 


0.30 


max. 


# uuf 


0.15 


max 


• uuf 


0.03 


max. 


• wnf 


2.9 




u,u.f 


2.8 A 




uu.f 



15.5 



u^f 




Mechanical: 

Mounting Position Any 

Maximum Overall Length 2-1/8" 

Maximum Seated Length 1-7/8" 

Length from Base Seat to 

Bulb Top (excluding tip) 1-1/2" ± 3/32" 

Maximum Diameter 3/4" 

Bulb T-5-1/2 

Base Miniature Button 7-Pin 

Basing Designation for BOTTOM VIEW 7CH 

Pin 1 - Grid No.l @—(D PIn 5 - plate 

Pin 2 - Cathode, r^/7jL\r\ Pin 6 - Grid No. 2, 

Grid No. 5 % [r^z-SP Grid No. 4 

Pin 3 - Heater ,JUll==^\L pin 7 ~ Grld No -3 

Pin 4 - Heater 



CONVERTER 
Maximum Ratings, Design-Center Values'. 

PLATE VOLTAGE. .4 300 max. volts 

GRIDS-No.2 & No. 4 (SCREEN) VOLTAGE .... 100 max. volts 

GRIDS-No.2 & No. 4 SUPPLY VOLTAGE 300 max. volts 

PLATE DISSIPATION 1.0 max. watt 

GRIDS-No.2 & No.4 DISSIPATION 1.0 max. watt 

TOTAL CATHODE CURRENT . . 14 max. n 

GRIO-No.3 (CONTROL GRID) VOLTAGE: 

Negative bias value 50 max. volts 

Positive bias value max. volts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode 90 max. volts 

Heater positive with respect to cathode 90 max. volts 

•With external shield connected to cathode. 

A with external shield connecterl to other elec t rodes . 

JUNE 20, 1946 TUBE DIVISION TENTATIVE DATA 

IAOIO CORPORATION OF AMERICA. HARBISON, NEW JERSEY 




26D6 
PENTAGRID CONVERTER 



Characteristics - Separate Excitation: 

Plate Voltage 26.5 

Grids-No. 2 & No. 4 Voltage. . 26.5 

Grid-No.3 Voltage -0.5 

Grid-No. 1 (Oscillator- 
Grid) Resistor 20000 
Plate Resistance (Approx.) . 
Conversion Transconductance 270 
Conversion Transconductance 
(Aoprox. )* 
Conversion Transconductance 

(Approx. )** 8 

Plate Current 0.45 

Grids-No. 2 & No. 4 Current. . 1.6 

Grid-No. 1 Current 0.1 

Total Cathode Current. . . . 2.15 

Characteristics of Oscillator Section: 

Plate Voltage 

Grids-No. 2 & No. 4 Voltage 

Grid-No. 3 Voltage 

Grid-No. 1 Voltage 

Amplification Factor 

Transconductance 

Plate Current 



The characterist ics shown with separate excitation correspopd very 
closely with those obtained ina self-excited oscillator circuit oper- 
ating with zero bias. 
With grid-No. 3 bias of -30 volts. 
With grid-No. 3 bias of -6 vclts. 

Measured between grid No.l and grids-No. 2 and no.u connected to plate 
(not oscillat ing) . 



100 


250 


volts 


100 


100 


volts 


-1.5 


-1.5 


volts 


20000 


20000 


ohms 


0.5 


1.0 


megohm 


455 


475 


umhos 


4 


4 


umhos 


_ 


_ 


umhos 


2.8 


3.0 


ma. 


8.0 


7.8 


ma. 


0.5 


0.5 


ma. 


11.3 


U.3 


ma. 


26.5 


100 


volts 


26.5 


100 


volts 








volts 








volts 


- 


22 




4500 


7200 


umhos 


5.5 


27 


ma. 



The curves under Type 6BE6 
also apply to the 26D6 



JUNE 20, 1946 



TUBE DIVISION 

IADIO COtPOtATION OF AMHICA. HAHISON. NEW JElttY 



TENTATIVE DATA 



26D6 

OPERATION CHARACTERISTICS 

WITH SEPARATE OSCILLATOR EXCITATION 





JULY 31,1946 



-4 -3 -2 

GRID- N* 3 VOLTS 

TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 



92CM-6789 




26D6 

OPERATION CHARACTERISTICS 

WITH SEPARATE OSCILLATOR EXCITATION 




AUGUST 1,1946 



0.2 0.4 0.6 03 

GRID-N&1 MILLIAMPERES 



TUBE DEPARTMENT 

IA01O COtKMATION OF AMEtICA, HAHISON. NEW JEtSEY 



579-B 
HALF-WAVE HIGH-VACUUM RECTIFIER 




DATA 



Electrical: 



Filament, Thoriated Tungsten: 

Voltage 2.5 ± 5* 

Current 6 . . 



volts 
amp 



Mechanical t 



Mounting Position Vertical 

Overall Length 7-3/16" ± lA" 

Maximum Diameter - 2— 1/16" 

Bulb T-16 

Bulb Terminal See Outline Drawing 

Base Medium Shell Super-Jumbo 4-Pin 



Maximum Ratings, Absolute Values: 



PEAK INVERSE ANODE VOLTAGE 
PEAK ANODE CURRENT .... 
AVERAGE ANODE CURRENT. . . 
AMBIENT AIR TEMPERATURE. . 
BULB TEMPERATURE 



20000 max. 

270 max. 

25 max. 

50 max. 

75 max. 



volts 

ma. 

ma. 

°C 

°C 




ANODE 
TERMINAL 



MEDIUM SHELL 
SUPER- JUMBO 
4- PIN BASE 



NO CONNECTION 

92CS-6720 



MAY 1, 1946 



TUBE DIVISION 

IADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 



TENTATIVE DATA 




579-B 
HALF-WAVE HIGH-VACUUM RECTIFIER 



300 



AVERAGE ANODE CHARACTERISTICS 



100 



type 579-B 

Ef = 2.5 VOLTS 






/ 











































































200 400 

DC ANODE VOLTS 



MAY 1, 1946 



TUBE DIVISION 

IA0IO CORPOIATION OF AMEIICA. HAtllSON, NEW JEISEY 



CE-6719 



864 
AMPLIFIER 

LOW MICROPHONIC DESIGN 




Filament Coated 


Voltage 1. 1 d-c volts 


Current O. 25 amp. 


Direct Interelect rode Capacitances: 


Grid to Plate 5.3 MM* 


Grid to Filament 3.3 Mpf 


Plate to Filament 2.1 upf 


Maximum Overall Length i-3/4" 


Maximum Diameter 1-3/16" 


Bulb T-9 


Base Small 4-Pin 


AMPLIFIER - Class A 


Operating Conditions and Characteristics: 


Filament Voltage 1.1 i.i d-c volts 


Plata Voltage 90 135 max. volts 


Grid Voltage -4.5 -9 volts 


Amplification Factor 8.2 8.2 


Plate Resistance 135CO 127CO ohms 


Mutual Conductance 6lO 645 umhos 


Plate Current 2.9 3.5 ma. 


If a grid-coupling resistor is used, its maximum value should not 


exceed 2.0 megohms. 




l~l}jgMAX.- 




T9 BULB - 




3 Vq MAX. 




SMALL 4- 
PIN BASE 


^ 


1 


MAX TUBE SYMBOL *. TOP VIEW 

or 

SOCKET CONNECTIONS 
G R 1 D (3\S*~~^*(J) PL AT E 








tftt: 


"" T 

.500" 
_ 1. 


.\2bt.00i' 


^ '- - u j .IS6!\003" 7\ ^- \ 
l— I.I6SMAX.-J I \ \ 


f .//© ©£X\ ~- » „ ^Fl LAMENT^ 
.437 {(_.; • , 1} .468 

1 W>fM * 


K640- 


BOTTOM VIEW OF BASE 




92C- 


45IR3 



MAR. 20, 1936 



RCA RADIOTRON DIVISION 

RCA MANUFACTURING COMPANY. INC. 




864 



AVERAGE PLATE CHARACTERISTICS 




PLATE MILLIAMPERES 



OCT. 18,1932 



RCA RADIOTRON DIVISION 

RCA MANUFACTURING COMPANY, INC. «- 



874 
VOLTAGE REGULATOR 

GLOW DISCHARGE 





Med 



Cathode Cold 

Maximum Overall Length 

Maximum Seated Height 

Maximum Diameter 

Bulb, 

Base 

Pin 1- Cathode 

Pin 2-Jumper* 

Mounting Position 

BOTTOM VIEW (4S) 
Maximum and Minimum Ratings Are Abso 
REGULATOR SERVICE 
D-C Anode Supply Voltage* 
D-C Operating Current (Continuous) 

Ambient Temperature Range -55 

Characteristics: 

D-C Starting Voltage (Approx.) 
D-C Operating Voltage (Approx.) 
D-C Operating Current (Continuous) 
Regulation (10 to 50 ma.) 



5-3/8" 

4-3/4" 

2-1/16" 

ST-16 

ium 4-Pin Bayonet 

Pin 3- Anode 

Pin 4-Jumper* 

Any 

Lute Values 



130 min. volts 

J50 max. ma. 

\10 min. ma. 
to +90 °C 

115 volts 

90 volts 

10 to 50 ma. 
7 volts 



With suitable socket connections,* jumper within base acts as switch 
to open power-supply circuit when voltage regulator tube is removed 
from socket. 

Not less than indicated supply voltages should be provided to insure 
"starting" throughout tube lire. 

Sufficient resistance must always be used in series with 
this type to limit the current through the tube to 50 milli- 
amperes under cont i nuous (steady state) operating conditions. 
During the interval of 5 to 10 seconds which may be required 
for the regulated tubes in associated equipment to warm up 
and draw plate current, amaximum current of 100 mi I I i amperes 
is permissible p rovi ded each such starting period is followed 
by a steady-state operating period of at least several min- 
utes. Unless this precaution is observed, tube performance 
will be i mpa i red. 

In vol tage-regu I ator tubes of the glow-discharge type 
regulation is somewhat dependent on past operating conditions. 
For example, the regulation value of a tube operated for a 
protracted period at 10 milliamperes and then changed to 35 
mi I I i amperes, may be somewhat different from the value that 
will beobtained after a long period of operat ion at 50 milli- 
amperes. Likewise, the regulation value may change somewhat 
after a long idle period. 



■^— Indicates a change. 
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VOLTAGE REGULATOR 



TYPICAL CIRCUIT CONNECTIONS 




LOAD 

TO BE 

REGULATED 



-B 
-O 



CONNECTED IN SERIES 
WITH POWER SUPPLY 




90 LOAD 

■O TO BE 

REGULATED 



-B 
— O 



92CS-6556 



CONNECTED IN SERIES 
WITH POWER SUPPLY 
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878 
HALF-WAVE HIGH-VACUUM RECTIFIER 

FOR USE WITH CATHODE-RAY TUBES 




Fi lament 
Vol tage 
Current 


Tungsten 
2.5 
5.0 


Overal 1 Length 

Maximum Dianeter 

Bulb 

Cap 

Base 





2.5 


a-c vol ts 


7100 max. 


vol ts 


20000 max. 


vol ts 


5 max. 


ma. 



a-c vol ts 
amp. 

7" to 7-5/8" 
1-13/16" 
T-14 
Medium Metal Ski rted 
Medium 4-Pin 
Operating Conditions: 
Fi lament Vol tage 
A-C Plate Voltage (RMS) 
Peak Inverse Vol tage 
D-C Output Current (Continuous) 

The 878 is for use in suitable rectifying devices to supply the d-c 

voltage requirements of cathode-ray tubes. 

It is important that the filament transformer secoruar^ be insulaieu 

to withstand the maximum peaK inverse voltage encountered in the 

instal I at ion. 

The maximum peak plate current of the 878 is I imited by the available 

emission from the filament. In normal operation, the peak current 

is practically independent of the size of input filter condenser and 

is approximately 20 mi I I iaifperes. 

Filter requirements are ordinarily met by the use of a 0.5 to 2.0 uf 
condenser shunted across the bleeder circuit. Trie shunt condenser 
should have a rating sufficient to witnstand the instantaneous peak 
value of tne a-c input voltage. If this filtering is inadequate for 
a definite application, a two-section filter is recommended. 
In a voltagz-doubler circuit, two 378's may be operated lo deliver 
approximately twice the voltage obtainable from a half-wave rectifier 
circuit for the same a-c input voltage. However, a separate filament- 
supply winding is required for each tube. 
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878 
HALF-WAVE HIGH-VACUUM RECTIFIER 



-1% MAX.— 



- CAP 
0.550 -.576" DIA.' 



TI4 BULB — 



r — "r 



7-7 D / 8 



MEDIUM 
4-PIN BASE" 




2 PINS 
J56'l .003" DIA. 



-H.640"|— 
BOTTOM VIEW OF BASE 



TUBE SYMBOL t TOP VIEW 

OF 

SOCKET CONNECTIONS 



PLATE 
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DETECTOR AMPLIFIER PENTODE 






ACORN TYPE 




Especially for 


wavelengths as short as 0.7 meter 


Heater Coatee 


Uni potential Cathode 


Vol tage 


6.3 


a-c or d-c vol ts 


Current 


0.15 


amp. 


Direct Interelect rode Capacitances: 




Grid to Plate* 


0.007 max. 


LlLlf 


Input 


3-4 


LlLlf 


Output 


3-0 


LLLlf 


Overall Length 




1-11/16" t 3/16" 


Overall Diameter 




1-3/32" + 1/16" 


Bulb 1 




f T-4^ 


End Terminals I See Outline in 


i Two 


[ GENERAL SECTION 




Base J 




LSmall Radial 5-Pin 


Pin 1- Heater 




Pin 5- Cathode 


Pin 2-Grid No. 2 




P- Plate 


Pin 3- Grid No. 3 


p 


G x - Grid No.l 


Pin 4- Heater 






RCA Socket 


G| '{- "jiU J 


Stock No. 9925 


RCA Grid & Plate CI ips 


w^y 


Stock No. 9939 


Mounting Position 


Cl%^0 


Any 


P is on Long Part of Bulb: 


Top 


Gi is on 


Short Part of BulD: 


Bottom 


BOTTOM VIEW (5BB) 




Maximum and Minimum Ratings Are De 


sign-Center Values 




A-P AMPLIFIER 




D-C Plate Voltage 




250 max. vol ts 


D-C Screen (Grid No. 2) 


Vol tage 


100 max. volts 


D-C Grid (No.l) Voltage 


-3 min. vol ts 


Plate Dissipation 




0.5 max. watt 


Screen Dissipation 




0.1 max. watt 


D-C Heater-Cathode Potential 


80 max. volts 


Characteristics — Class 


A. Amplifier: 




r>C Plate Voltage 


90 


250 volts 


Suppressor (Grid No. 3) Connected to 


cathode at socket 


D-C Screen Voltage 


90 


100 volts 


r>C Grid Voltage- 


-3 


-3 vol ts 


Plate Resistance 


1.0 Greater than 1.0 megohm 


Transconductance 


1100 


1400 nmhos 


D-C Plate Current 


1.2 


2.0 ma. 


D-C Screen Current 


0.5 


0.7 ma. 


Typical Operation with 


Re si stance -Coup I ing : 


Plate-Supply Voltage 


O 


250 volts 


Suppressor 


Connected to 


cathode at socket 


LVC Screen Voltage 




50 vol ts 


D-C Grid Voltage" 




-2.1 volts 


Load Resistance 




0.25 megohm 


D-C Plate Current 




0.5 ma. 


Second Harmonic Distortion 


5 % 


Voltage Output 




40 to 50 RMS volts 


Vol tage Gain 




100 approx. 


•, , 0: See next page. 




-*■ Indicates a change. 
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DETECTOR AMPLIFIER PENTODE 



(continued from preceding page) 

DETECTOR 

D-C Plate Voltage 250 max. volts 

D-C Screen (Grid No. 2) Voltage 100 max. volts 

D-C Heater-Cathode Potential 80 max. volts 
Typical Operation — Biased Detector: 

Plate-Supply Voltage© 250 volts 
Suppressor (Grid No. 3) Connected to cathode at socket 

D-C Screen Voltage 100 volts 

D-C Grid (No.l) Voltage -6 approx. volts 

Load Resistance 0.25 megohm 

D-C Plate Current Adjusted to 0.1 rra. with no input signal 

Cathode Resistor 20000 to 50000 ohms 

• With shield baffle. 

• Under maximum rated conditions, the resistance in the grid circuit should not 
exceed 0.5 megohm with fixed bias, or 1.0 megohm with cathode bias. 

o This is a plate-supply voltage value. The voltage effective at the plate will 
be plate-supply voltage minus the voltage drop in load caused by the plate 
current. 

R-f grounding by means of condensers placed close to the tube terminals is re- 
quired if the full capabilities of the 954 for ultra-high-frequency uses are to 
be obtai.ned. It is important in the cases of the plate and control-grid circuits 
that separate r-f grounding returns be made to a common point in-order to avoid 
r-f inter-action through common return circuits. It may also be advisable in 
some appl icat ions to supplement the action of the by-pass condensers by r-f 
chokes placed close to the condensers in the return or supply lead for the grid, 
the screen, the suppressor, the plate, and the heater. 



For ultra-high fre- 
quencies, coils LI 
and L2 may be tapped 
at suitable points 
determined by test 
to reduce effect of 
tube loading on cir- 
cuit impedances. 
Because electronic 
plate loading is not 
serious in a pentode, 
the use of coil L2 
with tapped plate 
connection may not 
be necessary to give 
satisfactory results. 

The condensers should 
all be of high qual- 
ity and be designed 
for ultra-high fre- 
quency operat ion. 

The 



TYPICAL R-F AMPLIFIER CIRCUIT 

RCA- 954 




1 i cense extend- 
ed to the purchaser 
of tubes appears in 
the License Not lie 
accompany i ng t hem. 
Information contain- 
ed herein is fur- 
nished without as- 
suming any obi iga- 
t ions. 



92CM-4386R2 



CONTROL-GRID 

BIAS SUPPLY 


SCREEN PLATE 
SUPPLY SUPPLY 




WAVE-LENGTH RANGE 


2.75 TO 5.3 
METERS 
APPROX. 


1 TO 3 
METERS 
APPROX. 


0.8 
METER 
APPROX. 


'TURNS 

l_|,l -2^ OUTS IDE DIA. 
LLENGTH 


10 * 
N2 16 B.C. 

3/8 


4 * 
Nsl6 B.C7 


5 * 
N230,B.C. 

yi 


C|,C 2 (VARIABLE) 


3 TO 25pp* 


3 TO 25fJLW 


3 TO 4 Ll^f 


c 


IOO TO 500 
>JU.f 


IOO TO 500 
UJJ-f 


IOO TO 500 
JJjJf 


fTURNS 
7 J WIRE 
C ] OUTSIDE DIA. 

[.WINDING 


15 
Nft30 

S.L.° 


15 
Na30 

'/4 
S.L.° 


15 
Nfi30 

S.L.° 



*B.C=BARE COPPER a S.L.= SINGLE LAYER 

-•-Indicates a chan-je. NOTE'. THE ABOVE DATA ARE NECESSARILY APPROXIMATE 
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AVERAGE PLATE CHARACTERISTICS 

PENTODE CONNECTION 




■ J 1 1.1 J 1 L.LI L 1 1 1 1 1 1 1 1 1 1 1 'I !'l 1 1 I'l 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
I! E-f=6.3 VOLTS SUPPRESSOR VOLTS =0 SCREEN VOLTS =100 II 


8 




<T 


1 {III 


1 II 




I 1 I 11 I 1 




















^ il 1 ' i i i n rnll 




* 1 il ' ' ' 








v 1 > ID 




h 1 L J 1 1 II 1 1 








t 1 Ml I 




1 II E 








c 1 11 1 






X 


p" ^ ~ ■ ■ i 1 III 1 


L 1 1 I III 1 




III II 1 1 








C 1 III III 1 




G III III 1 




■■ *- III Irl 1 




2 III III I 




<-' 1 




L 1 




















1 111 -il 




li 1 lift 




r r 1 11 llll 




1 1 1 11 II j 1 








1 r 1 1 II Ml S 






§ 


j - 1 1 I i I Ml I 


01 






1 I j 1 1 j il 




I j 1 i 1 1 I 








I il Tij jij 1 f 












1 1 1 III III 1 




f 1 1 1 li II! I 












1 1 1 1 1 If || | 








I 1 1 1 11 












* | j j 1 III til 








I I | I 11 III 


8 


1 T T l 1 Ilillllii 






i | j | I 1 1 1. Ill 1 








1 | 1 I LIS III 








1 l I 1 lilt 




i I | | liiiiii 




1 t 1 ! "* 1 1 1 1 111 1 






o 


i 1 i i T 1 1 II III 1 


m 






V l \ i \ \ llll 




\ ^ N \ V \ 1 1 




S % V, \ \ \ \ llll 




^ v i v V s V i K l 1 1 




N -^ ^x ^ V ^ s \ v \ V 1 




% «»^ -J* ^*«^ s > s^ ^ v \ Vi 1 




o» <o r*- «o io ^r forvj — 


o 
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CHARACTERISTICS 


CURVES 


AVERAGE CHARACTERISTICS 
PENTODE CONNECTION 




g2OO0 

z 

1 

o 


TYPE 954 
.E,*6.3 VOLTS 
PLATE VOLTS =230 
SCREEN VOLTS(Er2)=IOO 






u 

oc 
u 

a. 
2 
< 

2 






-sur 


'rut; 


»u« 


VUL 


























1 










*n 
























Z 


















6 OJ 

y 

z 
u 

4* 

8 

u 

-i 






♦ 


J 










1 

* 400 








/ 




V 










> 


f 
















z 






1 


r 






^ 
















8 

CON 

AVERA 

PE 


6 -4 -2 

TROL-GRID V0LTS(E C |) 

92C-4379P 

GE CHARACTERISTICS 

NTODE CONNECTION 




l 


(A 
O 
|2000 

o 
a 
u 

- 1600 

u 
O 


TYP 

-%L 

SUF 
"COf 


E9, 
= 6.3 

►PRE! 
fTRCH 


54 

VOL 
VOLT 
>SOR 
--GR 


TS 
S=2 

VOL 
ID V< 


50 

TS(E 

5LTS 


C3> = 
<ECI 




=-3 


* 


</) 
u 

tc 
u 

a. 
2 
< 

-i 
2 

^o 

z 

UJ 

4a: 
u 
to 

DC 
O 

2J> 
u 

< 










































gL 








o 

O 
Z 








V 


'*/ 














/ 










8 80 ° 

CO 

Z 
< 
tr 








/ 














. 


/ 
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?y 










^* 


^ 


H 


4380 





40 8 
SCREEN V 


> 120 
OLTS(Ec2) 

92C- 






July 1, 1941 



RCA RADIOTRON DIVISION 

RCA MANUFACTURING COMPANY. INC. 



92C-4379R1 
92C-4380 



955 
DETECTOR, AMPLIFIER, OSCILLATOR 

ACORN TYPE 




Especially for wavelengths between 0.5 meter and 


5 meters 




Heater Coated Uni potential Cathode 






Voltage 6.3 




a- 


c or d- 


-c volts 


Current 0.15 








amp. 


Direct 1 nterelectrode Capacitances 


. • 








Grid to Plate 1.4 








|lU.f 


Grid to Cathode 1.0 








uuf 


Plate to Cathode 0.6 








U.U.T 


Overall Length v 




1 


-7/32" 


± 5/32" 


Overall Diameter 




1 


-3/32" 


+ 1/16" 


Bulb 1 See Outline in 
Base J GENERAL SECTION 


J 




T-4i 


\ Small Radial 5-Pin 


Pin 1-Heater ^ ^ 






Pin 4- 


Heater 


Pin 2 -PI ate /SIX 






Pin 5- 


Cathode 


Pin 3- Grid ( ™ J ) 










RCA Socket >X\< 






Stock 


No. 9925 


Mounting Position &%f® 








Any 


Short Part of Bulb: Botton 








BOTTOM VIEW 


(5BC) 








Maximum Ratings Are Design-Cer 


iter Values 




A-F AMPLIFIER 








D-C Plate Voltage 




250 max. 


volts 


Plate Dissipat ion 




1. 


6 max. 


watts 


D-C Heater-Cathode Potential 




80 max. 


volts 


Typical Operation and Characterist 


ics — 


Class J- 


7 Amp I 


fier: 


D-C Plate Voltage 90 


135 


130 


250 


volts 


D-C Grid Voltage* -2.5 


-3.75 


-5 


-7 


volts 


Amplification Factor 25 


25 


25 


25 




Plate Resistance 14700 


13200 


12500 


11400 


ohms 


*Transconductance 1700 


1900 


2000 


2200 


umhos 


D-C Plate Current 2.5 


3-5 


4.5 


6.3 


ma. 


Load Resistance 


- 


20000 


- 


ohms 


Second Harmonic Dist. 


- 


5 


- 


% 


Power Output 


- 


135 


- 


mw 


Typical Operation with Res istance- 


Coup l ing: 






Plate-Supply Voltage 




180 




vol ts 


D-C Grid Voltage* 




-3.5 




volts 


Load Resistance 




250000 




ohms 


Plate Current 




0.42 




ma. 


Second Harmonic Distortion 




5 




* 


Voltage Output 




45 


RMS 


volts 


Voltage Gai n 




20 


approx 




R-F POWER AMPLIFIER I OSCILLATOR 


- Class C 




Plate Modulated 


or C. V 






D-C Plate Voltage 




180 


max. 


volts 


D-C Plate Current 




8 


max. 


ma. 


D-C Grid Current 




2 


max. 


ma. 


D-C Heater-Cathode Potential 




80 


max. 


volts 


Typical Operation: 










D-C Plate Voltage 




180 




volts 


D-C Grid Voltage 




-35 


approx 


volts 


D-C Plate Current 




7 




ma. 


*, , . See next page. 
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a change. 
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DETECTOR, AMPLIFIER, OSCILLATOR 



(continued from preceding page) 



DETECTOR 
Biased 



1.5 approx.ma. 
0.5 approx. watt 

Grid-Leak 



180 

-7 approx. 
0.25 



Adjusted to 0.2 ma. appro; 
with no input signal. 



45 



volts 



Gr id Return wri i +c 
to Cathode VUI Lb 



50000 approx. 



D-C Grid Current 
Power Output** 

Typical Operation: 

Plate-Supply Voltage 
Grid Vol tage 
Load Resistance 
Plate Current 
Cathode Resistor 
Grid Leak 
Grid Condenser 

• With no external shield. 

* Under maximum rated conditions, the resistance in thegrid circuit should 
not\ exceed 0.1 megohm with fixed bias, or 0.5 megohm wi th cathode bias. 

o This is a plate-supply voltage value. The voltage effective at plate 

will be plate-supply voltage minus the voltage drop in load caused by 

plate current. 
** At 5 meters. Only moderate reduction in this value will be found for 

wavelengths as low as 1 meter. Below 1 meter, the power output decreases 

as the wavelength is decreased. 

R-F grounding by means of condensers placed close to' the tube 
pins is re qui red i f the f u I I capabilitiesofthe 955 for ult ra- 
h igh-f requency uses are to be obtained. 



- 


megohm 


- 


ma. 


1 to 5 
0.00025 


ohms 
megohms 



U-H-F OSCILLATOR 
Hartley Type 

OUTPUT 

L 2 

I 



PUSH-PULL U-H-F OSCILLATOR 
Tuned- Plate Tuned-Grid Type 




L|C|, L 2 C 2 , L 3 C 3 = DEPEND ON 

FREQUENCY RANGE DESIRED 
C4.C 5 ,C fe = IOOMMf 
C7 =50MAtf 

R, =20000 TO 25000 OHMS, '/ 2 WATT 
R 2 = I0000 TO 12500 OHMS, l/ 2 WATT 
Z =R-F CHOKE 



The license extended to the purchaser of tubes appears in the License 
Notice accompanying them. Information contained herein is furnished 
without assuming any obligations. -^— Indicates a change. 
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AVERAGE PLATE CHARACTERISTICS 




"1 


-J-J-j-J 

E 


f 




6.3 


VOLTS 






k4H| 
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955 

CHARACTERISTICS CURVES 



AVERAGE 


CHARACTERISTICS 




TYPE 955 
Ef = 6.3 VOLTS 
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92C-S563RI 
AVERAGE CHARACTERISTICS 



type 955 

Ef = 6.3 VOLTS 




3 — 2 — * — I — ft — TO — fe~ 
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SUPER-CONTROL 



956 
R-F AMPLIFIER 



ACORN TYPE 

Especially for wavelengths as short as 0.7 meter 




Heater Coated Unipotential Cathode 

Voltage 6.3 a-c or d-c volts 

Current 0.15 amp. 

Direct Interelect rode Capacitances: 



Grid to Plate* 

Input 

Output 
Overall Length 
Overall Diameter 
Bulb 

End Termi nal s 

Base 

Pin 1- Heater 
Pin 2-Grid No. 2 
Pin 3-Grid No. 3 
Pin 4-Heater 

RCA Socket 

RCA Grid & Plate CI i 

Mounting Position 



0.007 max. 
3.4 

3.0 



See Outline in 
GENERAL SECTION 




uuf 
uuf 

t 3/16" 
+ 1/16" 
T-4* 
Two 
Radial 5— Fin 
n 5- Cathode 

P- Plate 
G, -Grid No.l 

Stock No. 9925 
Stock No. 9939 
Any 



1-11/16" 
1-3/32" 



Smal ' 
Pir 



P is on Long Part of Bulb: Top 
lis on Short Part of Bulb: Bottom 

BOTTOM VIEW (5BB) 



Maximum and Minimum Ratings Are Design-Center Values 
AMPLIFIER 

LVC Plate Voltage 250 max. volts 

D-C Screen (Grid No. 2) Voltage 100 max. volts 

Grid (No.l) Voltage -3min. volts 

Plate Dissipation 1.7 max. watts 

Screen Dissipation 0.3 rnax. watt 

D-C Heater-Cathode Potential 80 max. volts. 
Characteristics — Class A ± Amplifier: 

D-C Plate Voltage v 250 

Suppressor (Grid No. 3 
D-C Screen Voltage 



Connected to cathode at 
100 

-3 

0.7 

1800 



-45 
6.7 
2.7 



volts 
socket 

volts 
vol ts 
approx. megohm 
limhos 

volts 

ma. 

ma. 



D-C Grid (No. I ) Voltage* 
Plate Resistance 
Transconductance 
Grfd Bias for 

Transcond. of approx. 2 Limhos 
D-C Plate Current 
D-C Screen Current 

MIXER — In Superheterodyne Circuit 

D-C Plate voltage 

D-C Screen Voltage 

D-C Heater-Cathode Potent ial 

Typical Operation: 

D-C Plate Voltage 

Suppressor 

D-C Screen Voltage 

D-C Grid Voltage 

Thegridbias shown is min imum for an oscillator peak voltage of 9 volts. 
These values are optimum. 



250 max. 
100 max. 
80 max. 



volts 
volts 
volts 

volts 



100 250 

Connected to cathode at socket 

100 100 volts 

-10 -10 approx. volts 



• ,* :See next 



Indicates a change. 
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SUPER-CONTROL R-F AMPLIFIER PENTODE 



(continued from preceding page) 

J With shield baffle. 

Under maximum rated conditions, the resistance in the grid circuit should 
not exceed 0.5 megohm with fixed bias, or l.o megohm with cathode bias. 

Typical R-F Amplifier Circuit for the 956 
is the same as that for Type 954. 

AVERAGE PLATE CHARACTERISTICS 




JUNE 30, 1944 



«0 <T 

PLATE MILLIAMPERES 
RCA VIGOR DIVISION 

IAOIO CORPORATION OP AMERICA. HARRISON, NEW JERSEY 



956 
AVERAGE CHARACTERISTICS 
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92C-4672RI 




956 
AVERAGE CHARACTERISTICS 




MAY 13, 1941 



RCA RADIOTRON DIVISION 

RCA MANUFACTURING COMPANY. INC. 



957 
DETECTOR, AMPLIFIER, OSCILLATOR 

ACORN TYPE 




Filament Coated 




Voltage 1.25 


d-c volts 


Current 0.05 


amp. 


Direct Interel ect rode Capacitances: 




Grid to Plate 1-2 


u-u-f 


Grid to Filament 0.3 


uuf 


Plate to Filament 0.7 


u.u,f 


Overall Length 


1-7/32" + 5/32" 


Overall Diameter 


1-3/32" + 1/16" 


Bulbl See Outline in 
Base/ GENERAL SECTION 


f T-4i 
\ Small Radial 5-Pin 


Pin 1- Fil ament 


Pin 5- Filament - 


Pin 2- Plate ®_;3 
Pin 3-Grid f~^\ 


AA'- Plane of 


El ectrodes 


Pin 4 -Fil ament - A — ( ~. ]_ A - 




RCA Socket \A>< 


Stock No. 9925 


Mounting Position (ih$fw 


Vertical 


Short Part of BulD: Bottom 


BOTTOM VIEW (5BD) 




Maximum Ratings Are Design-C 


enter Values 


AMPLIFIER 




D-C Plate Voltage 


135 max. vol ts 


Characteristics — Class A- Amplifier: 




D-C Plate Voltage 


135 volts 


D-C Grid Voltage* 


-5 volts 


Ampl i f icat ion Factor 


13.5 


Plate Resistance 


20800 approx.ohms 


Transconductance 


650 nmhos 


D-C Plate Current 


2 ma. 


with no external shield. 




v Hor izontal ope rat ion permitted if piano of dec t r odes is vert ical (pl3te 


on edge) . 




* under maximum rated" conditions, the resistance 


in the qr id cirou it should 


not exceed 0.1 megohm w ith f ixed D ias , or 0. 5 megohm with cathode bias. 


R-F grounding by means of condense rs placed close to the tube 


pins is requ i red i f the fu 1 1 capabi 1 i t i es 


of the 957 for ultra- 


high-frequency uses are to be obtained. 




«*— Indicates a change. 





JUNE 30, 1944 



RCA VICTOR DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



DATA 




957 
AVERAGE PLATE CHARACTERISTICS 
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■Hk>"'Hiiriiik« iiiiir^n i 



vD ^ C\J 

PLATE (I b ) OR GRID(I C )MILLIAMPERES 



JUNE 15, 1944 



j?CA VICTOR DIVISION 

IA0IO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



92CM-6336RI 



958-A 
AMPLIFIER TRIODE 

ACORN TYPE 




Filament 


Coated 








Vol tage 


1.25 




d- 


-c vol ts 


Current 


0.10 






amp. 


Direct Interel ectrode Capacitances: 








Grid to Plate 


2.6 






Wif 


Grid to Filament 


0.6 






uuf 


Plate to Filament 


0.8 






unf 


Overall Length 




1- 


-7/32" 


+ 5/32" 


Overall Diameter 




1- 


-3/32" 


+ 1/16" 


Bulb"! See 
Base/ gen 


Outline in 


\ Small 




T-4± 


ERAL SECTION 


Radial 5-Pin 


Pin 1- Filament + 




Pin 


5- Filament - 


Pin 2- Plate 


dv /g. 


AA' - Plane of 


Pin 3-Grid 


/n^A 




Electrodes 


Pin 4 - F i 1 amen t - a- 


_( .77.- J^a' 








RCA Socket 


Vy\/ 




Stock 


No. 9925 
=rtical° 


Mounting Position 


ar^T® 




V 


Short Part of Bulb: Bottom 






BOTTOM VIEW (5BD) 








Maximum Ratings 


Are Design-Center Values 




A- 


F AMPLIFIER 








D-C Plate Voltage 




135 


max. 


vol ts 


D-C Plate Current 




5 


max. 


ma. 


Plate Dissipation 




600 


max. 


mw 


Characteristics — Class A ± 

D-C Plate Voltage 


Amp I ifier: 










135 




volts 


D-C Grid Voltage* 




-7.5 




volts 


Amplification Factor 




12 






Plate Resistance 




10000 




ohms 


Transconductance 




1200 




nmhos 


D-C Plate Current 




3 




ma. 


R-F POWER AMPLIFIER & OSCILLATOR - CI 


ass C Telegraphy 


Key-down conditions 


Per tube without 


modu la t 


ion* 




D-C Plate Voltage 




135 


max. 


volts 


D-C Grid Voltage 




-30 


max. 


vol ts 


D-C Plate Current 




7 


max. 


ma. 


D-C Grid Current 




1 


max. 


ma. 


D-C Plate Input 




950 


max. 


mw 


Plate Dissipation 




600 


max. 


mw 


Typical Operation at Moderate Frequencies : 






D-C Plate Voltage 




135 
f -20 




vol ts 
vol ts 


D-C Grid Voltage 




<^ 20000 
I 2500 




ohms 
ohms 


Peak R-F Grid Voltage 




40 




vol ts 


D-C Plate Current 




7 




ma. 


D-C Grid Current** 




1 


approx.ma. 


Driving Power** 




35 


appro 


.mw 


Power Output 




600 




mw 


°» *. 0, *. **, •: See next page. 











JUNE 30, 1944 



RCA VICTOR DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



DATA 




958-A 
AMPLIFIER TRIODE 



(continued from preceding page) 

with no external shield. 

Horizontal operation permitted if plane of electrodes is vertical 
(plate on edge). 

* under max imum rated cond it ions, the res istance in the gr id circuit should 
net exceed 0. 1 megohm with fixed bias, or 0.5 megohm with cathode bias. 

*• Modulation essentially negative may be used if the positive peak of 
the audio-frequency envelope does not exceed 1151 of the carrier- con- 
d it ions. 

• Obtained by a grid resistor (20000), cat hode resistor (2500), or fixed 
supply. 

** Subject to wide variation as explained under Tube Ratings in General 
Sect ion. 

NOTE: The 958-A is capable of producing a useful power out- 
put at frequencies up to approx. 350 megacycles. 

R-F grounding by means of condensers placed close to the tube 
pins is required if the full capabilities of the 958-A for 
ultra-high-frequency uses are to be obtained. 



JUNE 30, 1944 



RCA VICTOR DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 



DATA 



958-A 
AVERAGE PLATE CHARACTERISTICS 





S adaaiBi ■■■■■■■■■■ ■■^=r?-HiiaBaaa B gBBBB 9 ^=a««Baa»«2' a BSK^ b -<«aaa^rfHi 
■■■■■■■■■■■■■■■■■■■■■■■■■a »^:-i l ..i nM . Mk ,. Mlk «i,< 



PLATE(l b )OR GRID(I C )MILLIAMPERES 



JUNE 15,1944 



RCA ViaOR DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



92CM-6334RI 



959 
DETECTOR AMPLIFIER PENTODE 

ACORN TYPE 




Fi lament Coated 

Voltage 1.25 

Current 0.05 

Direct I nterelectrode Capacitances: 



Grid to Plate 

I nput 

Output 
.Overal 1 Length 
Overall Diameter 
Bulb 



End Termi nals 

Base 

Pin 1- Filament 
Pin 2-Grid No. 2 
Pin 3-Grid No. 3 
Pin 4 - Fi 1 ament - 
Pin 5 - Fil ament - 

RCA Socket 

RCA Grid & Plate CI 

Mounting Position 



0.015 max. 
1.8 
2.5 



See Outline in 
GENERAL SECTION 



d 


-c 


volts 
amp. 

uuf 
u-uf 
uuf 


1-11/16" 


+ 


3/16" 


1-3/32" 


+ 


1/16" 






T-4* 



ps 




Small Radial 5-Pin 
P -Plate 
Q 1 -Grid No.l 

AA' -Plane of 
Electrodes 

Stock No. 9925 

Stock No. 9939 

Vertical^ 



P is on Long Part of Bulb: Top 
G, is on Short Part of Bulb: Bottom 

BOTTOM VIEW I5BE) 
Maximum Ratings are Design-Center Values 

AMPLIFIER 



145 max. 


vol ts 


67.5 max. 


volts 


135 


volts 


1 ament( -) at 


socket 


67.5 


vol ts 


-3 


volts 


0.8 approx 


megohm 


600 


nmhos 


1.7 


ma. 


0.4 


ma. 


des is vertical 


(plate on 



D-C Plate Voltage 

LVC Screen (Grid No. 2) Voltage 

Characteristics — Class A t Amplifier: 

D-C Plate Voltage 

Suppressor (Grid No. 3) Connected to 

D-C Screen Voltage 

LVC Grid (No.l) Voltage # 

Plate Resistance 

Transconductance 

D-C Plate Current 

D-C Screen Current 

with shield baffle. 

Horizontal operation permitted if plane of electrodes 
edge). 

# Under maximum rated conditions, the resistance ii 
exceed 0.1 megohm with fixed bias, or 0.5 megohm 

R-j grounding by means of condensers placed close to the tube terminals 
is required if the full capab i 1 i t ies of t he 959 for ultra-high-frequency 
uses are to be obtained, it is important in the cases of the plate and 
control-grid circuits that separate r-f grounding returns be made to a 
common point in order to avoid r-f inter-action through common return 
circuits. It may also be advisable in some applications to supplement 
the action of the by-pass condensers by r-f chokes placed close to the 
condensers in the return or supply lead for the grid, the screen, the 
suppressor, the plate, and the filament. 



-Indicates a change. 



the grid circuit should not 
ith cathode bias. 



JUNE 30, 1944 



RCA VICTOR DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



DATA 




AVERAGE 



959 
PLATE CHARACTERISTICS 









PENTODE 


CONNECTION 














:! E* = 1.25 VOLTS D.C. SCREEN VOLTS =67.5 






-• 






SUPPRESSOR VOLTS 


= o 
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PLATE MILLIAMPERES 



RCA ViaOR DIVISION 

IADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



92CM-6338RI 



991 




VOLTAGE REGULATOR 



Type 

Maximum Overall Length 

Maximum Diameter 

Bulb 

Base 

Operating Conditions: 

Starting-Supply Voltage (D.C.) 

Peak Current * 

Continuous Current (D.C.) ** 

Operating Voltage^ 

If the 991 is used with 



Glow Discharge 

1-9/16" 
5/8" 
T-4-1/2 
Bayonet Candelabra, Double Contact 



87 min. volts 

3 max. ma. 

2 max. ma. 

(67 max. volts 

148 min. volts 



ful sating or alternating supply voltage, 
imited to 3 



Sufficient resistance must always be used in 

to limit its d-c current to 2 ma. 

For d-c operating current between 0.4 and 2 ma. 



series with this tube 




TUBE MOUNTING POSITION 
VERTICAL OR HORIZONTAL 



REGULATION CHARACTERISTIC 



BOTTOM VIEW Or BASE 
92C-46I4 







1 1 1 


1 1 1 

TYPE 991 




75 




1 VOLTAGE 


































U70 
6 
































































4" 























?60 

t- 
< 
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U) 






















o j5 
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Vo 


peration' 
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OT RECOMMENDED 




45 











































0.5 1.0 1.5 2.0 

OPERATING MILLIAMPERES D.C. 
92C-46I5 



DEC. 1, 1939 



RCA RADIOTRON DIVISION 

RCA MANUFACTURING COMPANY. INC 



DATA 




1603 
TRIPLE-GRID DETECTOR AMPLIFIER 

for applications critical as to microphonics, noise, and huw 



Cu 

D i re 

Tr 



Over 

Seat 

Max i 

Bulb 

Cap 

Base 



1 t age 

rrent 

ct In 

iode 

Grid 

Grid 

Plate 

ntode 

Grid 

Input 

Outpu 

al 1 L 

ed He 

mum D 



Coated Unipotential Cathode 

6 . 3 a-c o r d-c volts 

0.3 A amp. 

terelectrode Capacitances: 

Connection ( APProx. ) -Grids *2 It *3 tied to plate 



to Plate 
to Cat node 
to Cat node 
Connec tion 
to Plate 



e ngt n 

i ght 

i amet e r 



2.0 
3.0 



0.007 max. 
u.6 
6.5 



-11/16' 
n-1/16' 



Pi 

P i 

Moun 



3 - 
ting 



Heater 
Plate 
Sc reen 
Suppressor 
Posit ion 




BOTTOM V I EW 

SINGLE-TUBE AMPLIFIER 



uuf 

UUf 

uuf 

uuf 
uuf 
uyf 
to U-15/16* 
to 4-5./16" 
1-9/16" 
ST-12 
Small Metal 
Smal 1 6-P i n 

5 - Cathode 

6 - Heater 
- Grid 

Any 



x. volts 
x. vol t s 
mplifier: 



Plate Vol tage 2 

Sc reen Voltage 1 
Typical Operation and Characteristics - Class- 

Pentode Connection | Triod'e Connec tion 

Plate 100 250 250 lTO 257) v o 1 t s 

Screen « 100 100 180 - - volts 

Grid -3 -3 -3 -5.3 -8 volts 
Suppressor T ied to cath. at socket 

Amp. Fact. - 20« 20* 

Plate Res. 1.0 a 0.9 0.011 0.0105 megohm 

Transcond. 1185 1225 2000 1800 1900 umhos 

Grid Bias * -7 -7 - - volts 

Plate Cur. 2 2 8.3 5.3 6.5 ma. 

Screen Cur. 0.5 0.5 2.1 - - ma. 

d Greater than 1.5. • Approx. # Approx., for cath. cur. cut-off. 

PUSH-PULL AMPLIFIER-Triode Connection 

TyPi.cal Operation - Class A, Amplifier: 



Unless otherwise specified 
Plate 
Grid 

Cat hode Resistor 
Plate Current 

Load Res. (plate to plate) 
Power Output 



values are for 2 tubes 

90 volts 
-2.5 volts 
625 ohms 
u . ma. 
10000 ohms 



DETECTOR 



typical Operation as Biased Detector: 
Pla" * * '"" 

Scr 
Gr i 
Cat 

Sup r 

Cath. Cur. (no sig.) 

Pla - • 

Bio 

Gr 



ate SupplyO 
reen 



Res. 



hode 
pressor 

Cur. (no 

Resistor 
eking Condenser 
J Resistor « 
Signal (RMs)** 



100 

12 30 

-1. 16 -1.83 

18000 10000 

Connected to cathode 

0.063 0. 183 

1.00 0.25 

0.01 0.01 

0. 50 

1.60 



1 . 00 
1.05 



250 



-1.95 

3000 



0. 25 
0.03 
0.25 



U0 



250 

100 
-U.3 
10000 
it socket 
.43 
0.50 
0. 0'3 
0.25 
1.37 



vol ts 
vol ts 
vol ts 
ohms 

ma . 
megohm 

megohm 
volt s 



R-F 

In circuits where the cathode is not directly connected to the heater, 

the potential difference between heater and cathode should be kept as 

low as possible. 
A The internal shield in the dome of the 1603 is connected to the cathode 

within the tube. 

with close-fitting shield connected to cathode. 
O Voltage at plate will be "Plate Supply" voltage minus voltage drop in 

plate resistor caused by plate current. 

For the following amplifier tube. 



See next page. 
-♦-Indicates a change. 

Dec. 1, 1941 



RCA RADIOTRON DIVISION 

RCA MANUFACTURING COMPANY. INC 



DATA 




1603 



TRIPLE-GRID DETECTOR AMPLIFIER 

"~~~ ~~ " ~ (continued from preceding page) 

** with these signal values modulated 20*, the voltage output under each 
set of conditions is 17 peak volts at the grid of the following am- 
plifier. This value is sufficient to insure full audio output from 
a «2 (for 6.3-volt operat ion\ or a 2A5 (for 2.5-volt operation) under 
250-volt plate conditions. 

For Curves, refer to Types 6J7 and 57. For additional Data, refer to 
RESISTAiCE-COUPLED AMPLIFIER CEART. 



CAP .346-.369 — 

DIA. 



INTERNAL- 
SHIELD 



-•V- 

MAX. 



^ 



,3 A, 



T\ 



52 



3V 



SMALL 6-PIN- 
BASE 



im 



>^2 



4 '5/,: 



3^32 



Dec. 1, 1941 



RCA RADIOTRON DIVISION 

BCA MANUFACTURING COMPANY. INC. 



DATA 



1609 
AMPLIFIER PENTODE 

For amplications critical as to microphonics 




Filament Coated 

Voltage 1.1 

Current 0.25 

Direct I nterel ectrode Capacitances:® 



Grid to Plate 

I nput 

Output 
Maximum Overal 1 Length 
Maximum Seated Height 
Maximum Diameter 
Bulb 
Base 

Pin 

Pin 

Pin 



1.0 
7 
7 



1- Filament + 
2 -PI ate 
3-Grid 




d-c volts 
amp. 

puf 
uuf 
uuf 
4-3/16" 
3-9/16" 
1-9/16" 
ST-12 
Snail 5-Pin 
4 - Sc reen 
5- Fi lament - 



Mounting Position 



BOTTOM V I EW 



Any 



Maximum Ratings Are Absolute Values 
A-F AMPLIFIER 
Plate Voltage 
Screen Vol tage 



Typical Operation and Characteristics 

Plate 
Screen 
Grid * 
Plate Res. 
Transcond. 
Plate Cur. 
Screen Cur. 



135 max. vol ts 
67.5 max. vol ts 
Class A 2 Amplifier: 
135 volts 
67.5 volts 
-1.5 volts 
0.4 approx. megohm 
725 umhos 
2.5 ma. 
0.65 ma. 



Without shield. 

The d-c resistance in 

0.5 megohm for fixed- 



t he grid c i rcu it 
> ias cond it ions. 



of the 1609 should net exceed 




-*- Indicates a change. 



Jan. 1, 1943 



RCA VICTOR DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



DATA 




1609 
AVERAGE PLATE CHARACTERISTICS 



piNlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 






jj Ef =1.1 VOLTS D.C. SCREEN VOLTS =67.5 

























































































































































































































JAN. 26, 1 937 



PLATE MILLIAMPERES 
RCA ViaOR DIVISION 

tADIO COirOIATION OF AMERICA. 



92C-472I 



1609 
AVERAGE CHARACTERISTICS 




1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II II 1 1 1 1 1 1 1 1 1 




. Ef = l.l VOLTS D.C. PLATE V0LTS=I35 




_; SCREEN V0LTS = 67.5 I „ 
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JAN. 12,1942 



-6 -4 2 

CONTROL -GRID VOLTS 



RCA VICTOR DIVISION 

tADIO COtfOtATION OF AMCIICA, HAMISON. NEW JKSEY 



92C-6355 




1611 
POWER AMPLIFIER PENTODE 



The 1611 is a power pentode intended for use as a relay tube 
in equipment on ships for automatically announcing SOS sig- 
nals. To meet the special requirements of such service, the 
1611 features an ip-e q characteristic having suitable slope 
and minimized variation between tubes. Physical character- 
istics of the 1611 are the same as those of Type 6F6. 



RCA-1611 is available only through Radiomarine Corporation 
of America, 75 Varick Street, New York, N. Y. 



Jan. 1. 1943 RCA ^ om$|ON DATA 

RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 



1612 
PENTAGRID AMPLIFIER 

For amplications critical as to microphonics 




Heater' Coated Uni potential 


Cathode 




Voltage 6-3 


a-c or d- 


c vo|ts 


Current 0.3 




airio. 


Direct Interel ectrode Capacitances: 






Grid #1 to Grid #3 


0.20 max. 


UJjf 


Grid #1 to Plate 


0.001 max. 


uuf 


Grid #3 to Plate 


0.10 max. 


upf 


Grid #1 to All Other Electrodes 


7.5 


uuf 


Grid #3 to All Other Electrodes 


10 


upf 


Plate to All Other Electrodes 


11 


uuf 


Maximum Overall Length 




3-1/8" 


Maximum Seated Height 




2-9/16" 


Maximum Diameter 




1-5/16" 


Bulb 


Metal She 


1 1 , MT-8 


Cap 


Miniature 


Base §M^ 


Smal 1 Wafer Octa 


1 7-Pin 


Pin 1- Shell ( ¥l^ T ±f\ 


Pin 5-Grid #3 


Pin 2 -Heater A^rlk 


Pin 7 -Heater 


Pin 3 -PI ate C %^& <z) 


Pin 8 -Cathode 


Pin 4-Grids #2 4 #4 ^Wv® 


Cap -Gri 


d #1 


Mounting Position BOTTOM VIEW 




Any 


Maximum Ratings Are Design 


-Center Values 




AMPLIFIER 






Plate Voltage 


250 max. 


volts 


Screen Voltage 


100 max. 


volts 


Plate Di ssipation 


1.5 max. 


watts 


Screen Dissipation 


1.0 max. 


watt 


Typical Operation and Characteristics - Class A, Ampl 
Plate 250 


ifier: 
vol ts 


Screen (Grids #2 & #4) 


100 


vol ts 


Control Grid (Grid #1) 


-3 


volts 


Control Grid (Grid #3) 


-3 


volts 


Plate Pes. 


0.6 


megohm 


Transcond. (Grid #1 - Plate) 


1100 


umhos 


Transcond. (Grid #1 - Plate) * 


5 approx 


umhos 


Plate Cur. 


5.3 


ma. 


Screen Cur. 


6.5 


ma. 


In circuits where the cathode is not di- 


MINIATURE 


rectly connected to the heater, the po- 
tential difference between heater and 
cathode should be kept as 1 ow as possi bl e. 


CAP 




. 


jj 


* 


" With shell connected to cathode. 


d 




T 


With Grid 11 bias - -15 volts; Grid #3 


1- 




1 


b i as = -15 volts. 


U 

o 




X 

1 < 




a. ^| 


1 2 




u B^^HH 


i *(0 


Curves under Type 6L7 also apply to the 


£ 5 | MT-6 


1 oT 


1612. 


$*JP 1 


1 (VJ 




2 r 


o ■ 


L, 






r 










— 


1 5 /|6 MA) 


. 


*- 


<r- Indicates a change. 







Jan. 1, 1943 



RCA VICTOR DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



DATA 




1620 
TRIPLE-GRID DETECTOR AMPLIFIER 

For app tications critical as to microphonics 



Heater Coated Uni potential Cathode 

Voltage ' - 

Current 

Direct Interelectrode Capacitances: 
Pentode Connection 
Grid to Plate 
Input 
Out put 
Maximum vera! 1 Length 
Maximum Seated Height 
Maximum Diameter 
Bulb 
Cap 
Base 
Pin 1- Shell 
Pin 2 -Heater 
Pin 3 -PI ate 
Pin 4 - Sc reen 
Mounting Position 

Maximum Ratings Are Design-Center Values 
AMPLIFIER - Pentode Connection 



6.3 




a-c 


or d-c volts 


0.3 






amp. 


tances: 








.005 max. 






ppf 


7.0 






ppf 


12.0 






ppf 

3-1/8" 

2-9/16" 
1-5/16" 






Meta 


Shell, MT-8 
Miniature 


4) (?) 


Smal 1 


Wafe 


r Octal 7-Pin 


L?"^l\ 


P 


n "5- 


Suppressor 


r— 1 V"^ 


P 


n 7- 


Heater 




P 


n 8- 


Cathode 


< - / «r^- / 


Cap - 


Grid 


TOM VIEW 






Any 



Plate Voltage 

Screen Voltage 

Typical Operation and Characteristics 
PI ate 100 

Screen 100 

Grid * -3 



Suppressor 
Plate Res. 
Transcond. 
Grid Bias for cathode 

current cut-off 
Plate Cur. 
Screen Cur. 



250 max. volts 
100 max. volts 
Class A. Amplifier: 
250 volts 

100 volts 

-3 volts 



Connected to cathode at socket 



1.0 
1185 



1225 



megohm 
umhos 



-7 -7 volts 

2.0 2.0 ma. 

0.5 0.5 ma. 
AMPLIFIER-Triode Connection 00 

Plate Voltage 250 max. volts 

Typical Operation and Characteristics - Class A 2 Amplifier: 

Plate 180 250 



ol t s 
ol ts 



Grid # -5.3 

Amp. Fact. 20 20 

Plate Res. 11000 10500 ohms 

Transcond. 1800 1900 umhos 

PlateCur. 5.3 6.5 ma. 

For cathode-bias operation of the 1620 a minimum cathode-.-es i stor 
by-pass condenser of 25 pf is recommended to minimize hum, particu- 
larly In circuits where the 1620 is followed by high-gain stages. 
When a 25 pf condenser or larger is used, the voltage difference be- 
tween heater and cathode is not critical, but it should be kept as 
low as possible. If less than a 25 pf condenser is used, positive 
or negative biasing of the heater with respect to the cathode is re- 
quired, but the bias value chosen for minimum hum should be within 
the range of -4-5 to +50 volts or -5 to -50 volts. 
With shell connected to cathode. 

# Under maximum rated conditions, the d-c resistance in the grid cir- 
cuit should not exceed 1.0 megohm. 

* Greater than 1.0 megohm. ^_ indicates a change. 
Screen and suppressor tied to plate. 

OUTLINE DIMENSIONS for the 1620 are the same as for 1612. 
Curves under TyPe 6Jy also aPPly to the 1620. 



Jan. 1, 1943 



RCA. VICTOR DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 



DATA 



1621 
POWER AMPLIFIER PENTODE 

For applications requiring continuity of service 




Grid to Plate 




0.20 


Input 




7.5 


Output 




11.5 


Maximum Overal 1 Length 






Maximum Seated Height 






Maximum Diameter 






Bulb 






Base 




®— £1 


Pin 1- Shell 


(£, 




Pin 2-Heater 




-::Ep 


Pin 3 -PI ate 


(2) 




Pin 4 -Screen 




0"^ 


Mounting Position 


BOTTOM \ 



Heater - Coated Uni potential Cathode 

Voltage 6.3 a-c or d-c volts 

Current 0.7 amp. 

Direct I nterel ect rode Capacitances (Approx.): 

uuf 
uuf 
uuf 
3-1/4" 
2-11/16" 
1-5/16" 
Metal Shell, MT-8 
Small Wafer Octal 7-Pin 
Pin 5-Grid 
Pin 7-Heater 
Pin 8 -Cathode 

Any 
Maximum Ratings Are Design-Center Values 
PUSH-PULL AMPLIFIER - Triode Connection * 
Recommended with Cathode-Bias Operation only, 
Plate Voltage 
Plate Dissipation 
Typical Operation - Class A Amplifier: 

Unless otherwise specified , values are 
Plate Supply * 
Cathode Resi stor A 
Peak A-F Grid-to-Grid Voltage 
Zero-Si g. Plate Current 
Max*-Sig. Plate Current 
Load Resistance (plate-to-plate) 
Total Harmonic Distortion 
Power Output 

* Actual voltage between cathode and plate will be plate-supply voltage 
minus drop in cathode resistor. 

A Type of input coupling used should not introduce too much resistance 
in the grid circuit. Transformer- or impedance-coupling devices are 
recommended. The grid circuit may have a resistance as high as, but not 
greater than, 0.5 megohm provided the heater voltage is not allowed to 
rise more than 10* above rated val ue under any condition of operation. 

PUSH-PULL AMPLIFIER - Pentode Connection 



300 


max. 


volts 


8.3 


max. 


watts 


for 2 


tubes 


327. 5 




vol ts 


500 




ohms 


54 




vol ts 


55 




ma. 


59 




ma. 


5000 




ohms 


1 




% 


2 




watts 



Plate Voltage 

Screen Voltage 

Plate Di ssipation 

Screen Input 

Typical Operation - Class A. Amplifier: 

Unless otherwi se specified , values are 

Plate 

Screen 

D-C Grid Voltage # 

Peak A-F Grid-to-Grid Voltage 

Zero-Si g. Plate Current 

Max. -Si g. Plate Current 

", |, #, c : See next page. -*■ 



300 max. vol ts 

300 max. vol ts 

7.9 max. watts 

1.9 max. watts 

for 2 tubes 

300 volts 

300 volts 

-30 volts 

60 volts 

38 ma. 

69 ma. 

-Indicates a change. 



Jan. 1, 1943 



RCA VICTOR DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 



DATA 




1621 
POWER AMPLIFIER PENTODE 



5.5 


ma. 


13 


ma. 


000 


ohms 


3 


% 


5 


watts 



(continued from preceding page) 
Zero-Si g. Screen Current 
Max. -Si g. Screen Current 
Load Res i stance •( plate-to-plate) 
Total Harmonic Distortion 
Power Output 

In circuits where the cathode is not directly connected to the heater, 
the potential difference between heater and cathode should be kept as 
low as possible. 

° With shell connected to cathode. 

t Screen connected to plate. 

w Type of input coupling used should not introduce too much resistance 
in the grid circuit. Transformer- or impedance-coupling devices are 
recommended. When the grid circuit has a resistance not higher than 

f\ ftK mfinnhfll f ivoH hiac mau ha iicdH' fnr hinhflr v/aliioc ratfiAlio h iac 



OUTLINE DIMENSIONS for the 1621 are the same as those for 
Type 12A6. 

Curves under Type 6F6 also apply to the 1621. 



Jan. 1, 1943 DATA 

RCA VICTOR DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEV 



1622 
BEAM POWER AMPLIFIER 

For aj>i> Li c at i on s requiring continuity of service 




Heater" Coated Uni potential Cathode 

Voltage 
Current 



Grid 


to Plate 




Input 






Output 




Maximum 


Overall Length 


Maximum 


Seated He 


qht 


Max i mum 


Diameter 




Bulb 






Base 






Pin 1 


-Shell 




Pin 2 


-Heater 




Pin 3 


-Plate 




Pin 4 


- Screen 





6.3 


a-c or d-c volts 


0.9 


amp. 


tances 


lapDrox.) :° 


0.4 


Ulif 


10 


\i\xi 


12 


Wlf 




4-5/16" 




3-3/4" 




1-9/16" 11/16" 




Metal Shell, MT-10 


i) . g) 


Small Wafer Octal 7-Pin 




Pin 5 - Gr i d 


4==lL\] 


Pin 7 - Heater 


^JsX^Al 


) Pin 8 - Cathode 



Mounting Position BOTTOM VIEW (7AC) 

Maximum Ratings Are Design-Center Values 

PUSH-PULL AMPLIFIER 



Any 



300 max. volts 

250 max. volts 

13.8 max. watts 

1.4 max. watts 



Plate Voltage 

Screen Voltage 

Plate Dissipation 

Screen Dissipation 

Typical Operation - Class A ± Amplifier: 

Unless otherwise specified, values are 

Plate Voltage 

Screen Vol tage 

D-C Grid Voltage # 

Peak A-F Grid-to-Grid Voltage 

Zero-Si g. Plate Current 

Max. -Si g. Plate Current 

Zero-Si g. Screen Current 

Max. -Si g. Screen Current 

Load Resistance (plate to plate) 

Total Harmonic Distortion 

Power Output 

The heater voltage should never fluctuate so that it exceeds 7 volts. 
The potential difference between heater and cathode should be kept as 
low as possible. 
# The type of input coupling used should not introduce too much resist- 
ance in the grid circuit. Transformer- or impedance-coupling devices 
are recommended. when the grid circuit has a resistance not higher 
than 0.1 megohm, fixed bias may be used; for higher values, cathode 
bias is required. With cathode bias, the grid circuit may have a re- 
sistance not to exceed 0.5 megohm, provided the heater voltage is not 
allowed to rise more than 10* above the rated value under any condi- 
t ion of operat ion. 
With shell connected to cathode. 



Curves under Type 6L6 also apply to the 1622 -within the lim- 
itations of its maximum ratings. 



for 2 


tubes 


300 


volts 


250 


volts 


-20 


volts 


40 


volts 


86 


ma. 


125 


ma. 


4 


ma. 


10.5 


ma. 


4000 


ohms 


1 


% 


10 


watts 



— - Indicates a change. 



AUG. 2, 1943 rca VICTOR DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



DATA 



1629 
ELECTRON-RAY TUBE 




INDICATOR TYPE WITH TRIODE UNIT 




Heater Coated Unipotential Cathode 




Voltage 12.6 a-c or d- 


-c volts 


Current 0.15 


amp. 


Overall Length 3-15/16" 


+ 3/16" 


Seated Height >3/8" 


± 3/16" 


Maximum Diameter 


1-3/16" 


Bulb 


T-9 


Base Snail Shell Octal 7-Pin 


Pin 1 - No Connection ©r@ Pin 5 - 


Grid 


Pin 2 - Heater (^L^)\\ Pin 7 - 


Heater 


Pin 3 -Plate 3 — *L Pin 8- 


Cathode 


Pin 4 - Target ^$3^ 




Mounting Position ^-v^® 


Any 4 


BOTTOM VIEW (7AL) 




Maximum and Minimum Ratings Are Design-Center Values 


INDICATOR SERVICE 




Plate-Supply Voltage 250 max 


volts 


Target Voltage / 250 max 
a y \ 125 mm 


volts 
volts 


D-C Heater-Cathode Potential 90 max 


volts 


Typical Operation: 




Plate and Target Supply Voltage 200 250 


volts 


Series Triode Plate Resistor 1 1 


megohm 


Target Current t 3 4 


ma. 


Tri ode-Plate Current 0.19 0.24 


ma. 


Tri ode-Grid Voltage (Approx.) 




For shadow angle of 0° -6.5 -8.0 


volts 


For shadow angle of 90° 


volts 


E Designated as R in the circuit diagram under Type 6E5, in the Receiv 


ing Tube 


Section. 




t Subject to wide variation. 




O For triode-grid bias of volts. 




A The plane of the ray-control electrode passes through the tube axis 


and base 


key. 




Curves for Type 1629 are the same as for the 6E5 in 


the Re- 


ceiving-Tube Section. 




-*- Indicates a change. 





JUNE 30, 1944 



RCA VICTOR DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



DATA 




1629 
ELECTRON-RAY TUBE 



T9 BULB 



N 



SMALL SHELL 
OCTAL v 
7-PIN BASE \ 



l 3 /|fi~H 



''16 
MAX 



3 % 



3'V 



92CM-6554 



JUNE 30, 1944 RCA V|CTQR DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 



DATA 



1631 
BEAM POWER AMPLIFIER 

For applications critical as to uniformity of characteristics 




Coated Unipotential Cathode 

12.6 

0.45 



Heater 

Voltage 12.6 a-c or d-c volts 

Current 0.45 amp. 

Plate Dissipation 16 max. watts 

Other ratings, characteristics, dimensions, and socket 

connections for the 1631 are the same as those for Type 
6L6. Typical operating data for the 6L6 also apply to 

the 1631 within the limitation of the maximum plate- 
dissipation rating. 



1632 
BEAM POWER AMPLIFIER 

For applications critical as to uniformity of characteristics 



Heater 


Coated U 


nipotential Cathode 








Voltage 




12.6 






a-c or d-c volts 


Current 




0.6 










amp. 


Plate Voltage 










117 


max 


volts 


Screen Voltage 










117 


max 


volts 


Plate Dissipat 


on 








5.5 


max 


watts 


Dimensions 


and socket 


connect 


ions for 


the 


1632 


are 


the 


same as for 


Type 25L6. 


Typical operat 


ing 


data 


for 


the 


1632 are th 


e same wit} 


in its 


plate vc 


It age anc 


dissi- 


pation limi 


tations as 


for the 


25L6. 











1633 
TWIN-TRIODE AMPLIFIER 

For applications critical as to matching of the two triode units 



Heater Coated Unipotential Cathode 

Voltage 25 a-c or d-c volts 

Current 0.15 amp 

Direct I nterelectrode Capacitances (Approx.): 

Triode Unit 

Grid to Plate 



Grid to Cathode 
Plate to Cathode 

Maximum Overal 1 Length 

Maximum Seated Height 

Maximum Diameter 

Bulb 

Base 

Pin 1 - Grid T 2 
Pin 2 - Plate T 2 
Pin 3 - Cathode T 2 
Pin 4 - Grid T x 

Mount ing Position 



Triode Unit T 1 

3.6 

3.0 

0.8 



3.6 
2.8 
1.2 




ntermediate Shel 1 
Pin 5 
Pin 6 
Pin 7 
Pin 8 



BOTTOM VIEW (8BD) 



u-nf 

Wif 

\i\xf 

3-5/16" 

2-3/4" 

1-5/16" 

T-9 

Octal 8-Pin 

- Plate Ti 

- Cathode Tj 

- Heater 

- Heater 

Any 



For convenience, one triode unit is identified as T ,i the other as f„. 

Sea next 



Nov. 15, 1945 



RCA VICTOR DIVISION 

tAOlO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



"EaTX 




1633 



TWIN-TRIODE AMPLIFIER 


(continued from preceding page) 




Maximum And Minimum Ratings Are Design- 


Center Values 


AMPLIFIER - Each Unit 




Plate Voltage 

Grid Voltage 

Cathode Current 

Plate Dissipation 

D-C Header-Cathode- Potential 


300 max. volts 
min. volts 

20 max. ma. 
2.5 max. watts 

90 max. volts 


Characteristics - Class A ± Amplifier: 
Plate Voltage 
Grid Voltage* 
Ampl if icat ion Factor 
Plate Resistance 
Transccnductance 
Plate Current 


250 volts 
-8 volts 
18 
6900 ohms 
2600 umhos 
11.5 ma. 


With no external shield. 




"■ The d-c resistance in the grid circuit should not 
der maximum rated conditions per unit. 


exceed 1.0 megohm un- 


Curves for Type 1633 are the same as for the 


6J5, and 6SN7-GT. 



1634 
TWIN-TRIODE AMPLIFIER 

For applications critical as to matching of the two triode units 



Maximum ratings, characteristics, dimensions, and socket 
connections for the 1634 are the same as for Type 12SC7. 



Nov. 15, 1945 ZZZZZZTZZZZL VX™ 

RCA VICTOR DIVISION 

IAOIO COIPOtATION Of AMHICA. HAMISON. NEW JEKEV 



1635 
HIGH-MU TWIN POWER TRIODE 




GENERAL DATA 




Electrical : 




Heater, for Unipotenti al Cathode: 




Voltage 6.3 ... 


. . . ac or dc vol ts 


Current 0.6 ... 


amp 


Mechanical: 




Mounting Position 


Any 


Maximum Overall Length 


3-5/16" 


Maximum Seated Length 


2-3/4" 


Maximum Diameter 


. s . . . 1-5/16" 


Bulb 


T-q 


Base Intermediate-Shell Octal 8-Pin 


Basing Designation for BOTTOM VIEW . . 


G-8B 


Pin 1-No (A)_(b) 


Pin 5-Grid of 


Connection r~\/tt ^K/-\ 


Unit No.l 


Pin 2 -Heater ^TT" ~ C V© 


Pin 6-Plate of 


Pin3-Plateof ( M 


Unit No.l 


Unit No. 2 ®^^VaZ) 


Pin 7 -Heater 


Pin 4-Grid of uT m (o) 


Pin 8 -Cathode 


Unit No. 2 ^key^ 


. 


AF POWER AMPLIFIER -CI ass B 


Maximum Ratings, Design-Center Values'. 




DC PLATE VOLTAGE 


300 max. volts 
90 max. ma. 


PEAK PLATE CURRENT (per plate) 


PLATE DISSIPATION (per plate) 


3 m ax. watts 


PEAK HEATER-CATHODE VOLTAGE: 




Heater negative with respect to cathode 


90 max. vol ts 


Heater positive with respect to cathode 


90 max. vol ts 


Typical Operation: 




Values are for 2 units unless otherwise specified 




300 300 volts 


DC Grid Voltage 


volts 


Peak AF Grid-to-Grid Voltage .... 


70 108* volts 


Zero-Signal DC Plate Current .... 


6.6 6.6 ma. 


Max.-Signal DC Plate Current .... 


54 54 ma. 


Peak Grid Current (per unit) .... 


38 39 ma. 


Plate-Supply Impedance 


1000* ohms 


Effective Load Resistance 




(plate-to-plate) .... 


12000 12000 ohms 


Effective Grid-Ci rcuit Impedance 




(per unit) ... . 


516** ohms 


Total Harmonic Distortion 


4 5 2 


Max.-Signal Power Output 


10.4 10.4 watts 


,*,**: See next page. 


■vindicates a change. 



APRIL 15, 1947 TUBE DEPARTMENT 

RAOip CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



DATA 




1635 
HIGH-MU TWIN POWER TRIODE 



Includes peak voltage drop through the grid-circuit impedance. 
Practical design value. 

At 400 cycles for class B stage in which the effective resistance per 

?rid circuit is 500 ohms, and the leakage reactance of the coupling 
ransformer is 50 millihenrys. The driver stage should be capable of 
supplying the grids of the class B stage with the specified values at 
low d i stort ion. 



INTERMEDIATE 
SHELL OCTALv 
8- PIN BASE ^ 




MAX 



92C-6393 



APRIL 15, 1947 



TUBE DEPARTMENT 

IAOIO COIPOIATION Of AMERICA, HAIIISON, NEW JERSEY 



CE-6393 



1635 




AVERAGE PLATE CHARACTERISTICS 
EACH TRIODE UNIT 


1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i" 
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PLATE(l b ) OR GRID (ic) MILLI AMPERES 



FEB. 26, 1 942 



RCA RADIOTRON DIVISION 

RCA MANUFACTURING COMPANY. INC. 



92C- 6358 




AVERAGE 



1635 
PLATE CHARACTERISTICS 











EACH TRIOOE UNIT 
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FEB. 27,1942 



PLATE MILLIAMPERES 



RCA RADIOTRON DIVISION 

RCA MANUFACTURING COMPANY. INC. 



92C-6369 



1654 
HALF-WAVE VACUUM RECTIFIER 

MINIATURE TYPE 




ac or dc 



GENERAL frATA 

Electrical: 

Filament, Coated: 

Voltage 1.4 ... 

Current 0.05 . . . 

Direct I nterelectrode Capacitance (Approx.) 

Plate to Filament. . . 1.4 ... 

With no external shield. 

Mechanical : 

Mounting Position Any 



volts 
. amp 



Maximum Overal 1 Length 
Maximum Seated Length. 
Maxi-mum Diameter . . . 

Bulb 

Base 



2-7/16 

2-3/16" 

3/4" 

T-5-1/2 

Small-Button Miniature 7-Pin 
Basing Designation for BOTTOM VIEW 2Z 



Pin 
Pin 

Pin 

Pin 
Pin 



1- Filament - 

2- Internal Con. 
Do Not Use 

3- Internal Con. 
Do Not Use 

4 - No Connection 
5- No Connection 




Pin 6- Internal Con. 

Do Not Use 
Pin 7- Filament + 
Bulb 

Ter- | Plate 
minal 



HALF-WAVE RECTIFIER 



Maximum Ratings, Design-Center Values: 

PEAK INVERSE PLATE VOLTAGE 

PEAK PLATE CURRENT - 

AVERAGE PLATE CURRENT 



4300 max. volts 
6 max. ma 
1 max. ma 



Typical Operation: 

AC Plate-Supply Voltage 

Filter- Input Capacitor 

Total Effective Plate-Supply Impedance 
DC Output Current 

DC Output Voltage (At Input to Fi Iter)* 



1500 

0.025 

150000 

1 

1230 



volts 

ohms 

ma 

volts 



Circuit Values: 

A plate-supply impedance of 150000 ohms is required in order 
that the "hot-switching" current will not exceed the permis- 
sible value of 15 ma. under conditions of normal line-voltage 
fluctuation. For plate-supply voltages lower than 1500 volts, 
the plate-supply impedance may be decreased provided the re- 
sultant peak-current rating of 6 ma. and the "hot-switching" 
current of 15 ma. are not exceeded. 

, , : See next page. 
4- Indicates a change. 
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DATA 




1654 
HALF-WAVE VACUUM RECTIFIER 



These ratings apply to the 1654 when it is operated from a power supply 
having a frequency up to 500 cycles per second. If a contemplated ap- 
plication involves higher supply frequenc ies, please wri te, stating the 
proposed operating frequency, to Commercial Engineering, RCA, Harrison, 
H. J., as to the required reduction in ratings. 

A peak value of 15 ma. for 0.1 second is permitted under conditions of 
•hot-switching", i.e., swi tching the plate circuit "on" while the fila- 
ment is hot. 



Values are approximate. 



-► Indicates a change. 



.031 




T 5 ^ 2 BULB 



% MAX. • 

SMALL-BUTTON. 
MINIATURE/ 
7-PIN BASE' 



*PLATE TERMINAL AT T I P MAY 
BE ECCENTRIC WITH RESPECT 
TO BASE AXIS BY l/8 M MAX. 



AVERAGE PLATE CHARACTERISTIC 
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TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



DATA 



1851 
TELEVISION AMPLIFIER PENTODE 




Heater a Coated Uni potential Cathode 

Voltage 6.3 

Current 0.45 

Direct Interelectrode Capacitances: 

Grid to Plate 0.02 max. 

Input 11.5 

Output 5.2 

Maximum Overal 1 Length 
Maximum Diameter 
Bulb 
Cap 
Base 

with shell connected to cathode. 
For additional data and curves, refer to Type 1852* The 1851 
and 1852 are identical electrically except for capacitances. 

"•— I '/./ MAX 



a-c or d-c vol ts 
amp. 

uuf 

uuf 

uuf 

3-3/8" 

1-5/16" 

Metal Shell, MT-8 

Pin Cap 

Small Wafer Octal 7-Pin 




\-m I */, 6 'mAX. J\ 



BOTTOM VIEW OF 
SOCKET CONNECTIONS 



u 3 



G^ = GRID 

G 2 = SCREEN 

G, = SUPPRESSOR 

HEATER 
: CATHODE 

PLATE 

SHELL 




MOUNTING POSITION 

VERTICAL: Base up 

or down. 
HORIZONTAL: Per- 
missible with Pins 
#2 A <7 in verti- 
cal plane. 



JULY 1. 1938 



RCA RADIOTRON DIVISION 

RCA MANUFACTURING COMPANY. INC. 



TENTATIVE DATA 




1851 



AVERAGE PLATE CHARACTERISTICS 




PLATE MILLIAMPERES 



FEB. 14. 1938 



92C-4877 



1945 
VACUUM-GAUGE TUBE 

HYDROGEN-SENSITIVE, IONIZATION TYPE 




GENERAL DATA 

Electrical : 

Heater, for Uni potential Cathode: 

Voltage 6.3 ± 10% . . . ac or dc volts 

Current 0.75 amp 

Mechanical : 

Mounting Position.* Any 

Maximum Overall Length 6-3/8" 

Maximum Diameter 1-5/16" 

Tubulation See Outline Drawing 

Bulb Metal Shell MT8G 

Base Small -Wafer Octal 8-Pin 

BOTTOM VIEW 



Pin 1- Cathode 

Pin 2 -Heater 

Pin 3- Ion 

Col lector 

Pin 4 -Cathode 

Pin 5 -PI ate. Shell 
DO NOT USE 
FOR GETTER 
CONNECTION 




Plate, Getter 
Connection 
to Hexagonal 
Section of 
Tubulation 



LEAK DETECTOR 



Maximum Ratings, Absolute Values: 

PLATE VOLTAGE 

ION-COLLECTOR VOLTAGE 

PLATE CURRENT ' . . 

PLATE DISSIPATION 

PEAK HEATER-CATHODE VOLTAGE. . . 



300 max. 

-30 max. 

-15 min. 

50 max. 

7 max. 

max. 



volts 
volts 
volts 
ma. 
watts 
volts 



volts 
volts 
volts 
ma, 
/zamp 
watts 



Typical Operation: 

Plate Voltage 185 . . 

Minimum Plate-Supply Voltage 250 . . 

Ion-Collector Voltage -22.5 . . 

Plate Current 32 . . 

Ion-Collector Current Less than 0.5* 

Plate Dissipation . . 6 . . 

With no hydrogen in the gauge. When hydrogen from minute leaks enters 
the gauge tube, the ion-collector current may increase by less than 
If. In order to obtain a definite reading of such small changes in ion- 
collector current, it is necessary to use an amplifier capable of ampli- 
fying dc currents of the order of 0.005 ^amp. 

The metal shell of the 1945 contains an i nd i rect I y- heated 
cathode, an ion-collector and a plate made of palladium. 
The palladium plate located across the inner end of the 
tubulation serves, when cold, as a vacuum-tight barrier to 
the vacuum system. This construction permits the metal 
enclosure to be exhausted to a much better vacuum than 
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TUBE DEPARTMENT 
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TENTATIVE DATA 




1945 
VACUUM-GAUGE TUBE 



(continued from preceding page) 

normally exists in a vacuum system. However, when heated, 
the palladium plate serves as a permeable membrane which 
permits any hydrogen inthe vacuum system to which the 1945 
is connected to flow into the tube. 

Practical application of the 1945 to locating a leak con- 
sists simply of connecting it to the vacuum system and of 
probing the system with a jet of gas containing a high 
percentage of hydrogen. If a leak Is present, hydrogen 
enters the vacuum system at the point of leakage, passes 
through the hot palladium plate, and produces an increase 
In current to the ion-collector. 

Because of its high vacuum, the 1945 can detect far smaller 
leaks than are detectable using conventional ionization 
gauges operating at the same pressure as the vacuum system. 
Actually, an 1 increase in hydrogen pressure of less than 
lO""? mm of mercury ( I0 -4 " microns) can be detected by the 
1945. 

The 1945 can be connected to a hard-glass, soft-glass, or 
metal vacuum system. 

Connection to a hard-glass system may readily be made by 
breaking off the tip of the glass tubulation (see Outline 
Drawing), and sealing the (Corning Code 772 Nonex) tubu- 
lation to the glass system. 

Connection to a soft-glass system requires a graded seal 
between the hard-glass tubu I at ion of the 1945 and the soft 
glass of the system. 

Connection toametal system requires that the glass tubu- 
lation first be removed by pinching the glass with pliers 
at a point close to the Kovar seal. Then, the 1945 can be 
connected to a metal system by a straight pipe coupling 
which is necessary for clearance of the metal exhaust tubu- 
lation. Always apply the wrench to the hexagonal section 
and never to the metal shell. After the coupling has been 
tightened, it should be coated with Glyptal to insure that 
the joint is vacuum tight. 

Suitable support should be provided for the 1945. In a 
glass system, it should be supported by a suitable clamp 
encircling the metal shell. The clamp should be lined 
with an asbestos pad so that the clamp does not place a 
strain on the welds. In a metal system, the 1945 can usu- 
al ly be supported by the pipe coupling. 

For safety reasons, it is advisable to have the metal shell 
of the 1945 at ground potential (positive polarity). 
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1945 
VACUUM-GAUGE TUBE 




A 



HARD GLASS 

^CORNING CODE 

772 NONEX 



2*/ 2 

MAX. / \ y 

-I h4X- 

\ Vi r 



HARD GLASS 
CORNING CODE 
7052 



Vfc-27 NPT 
PIPE THREAD 



— ?/ 



2'/.6 
MAX. 



'/, 6 HEXAGON 



-MT8G BULB 



— I V A MAX. 



I 5 /,eMAX. 



S SMALL-WAFER 

OCTAL 8-PIN 

BASE 



AVERAGE PLATE CHARACTERISTIC 
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E f =6.3 VOLTS 
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1946 
VACUUM-GAUGE TUBE 

THERMOCOUPLE TYPE 




DATA 
General : 
Heater, for Thermocouple: 

Voltage (Approx.). ... 1 ac or dc volts 

Current. 0.070 amp 

Resistance of Thermocouple 5 approx ohms 

Maximum Overal 1 Length (with tubulation) 6-1/4" 

Maximum Diameter 1-11/16" 

Bulb T-12 

Tubulation 3/8" Diameter Hard Glass, 

Corning Code 772 Nonex 

Mounting Position Any 

Terminal Arrangement See Outline Drawing 

Terminal Connections: 



H- Heater 



Cal i brat ion: 

See next page. 




TC -Thermocouple 



HARD GLASS 

CORNING CODE 

772 NONEX 



I "/ |6 MAX.— 



TI2 BULB 



4 TERMINAL 
LEADS 



THERMOCOUPLE 




UtrtW ... ^ .... 

.050" DIA>-^||j| 



HEATER* 1 * 1 



MEASURED FROM BULB END TO BULB-TOP 
LINE AS DETERMINED BY RING GAUGE OF 
'/ 2 " I.D. 
**BROWN HEATER LEAD SHOULD BE CONNECTED 
TO POSITIVE TERMINAL OF DC HEATER SUPPLY. 92CS-68 15 
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1947 
VACUUM-GAUGE TUBE 

PI RAN I TYPE 




DATA 



10 



70-100 ma. 



General: 

Filament, Platinum Iridium: 
Voltage (Approx.). . . . 
Current (Varies with 
Gas Pressure). . . 

Resistance between base 
pins No.l & No. 2 un- 
der vacuum better than 
3 x 10-5 mm of mercury 

Maximum Overal 1 Length (including tubulation 

Maximum Diameter . . . 

Bulb 

Tubulation 



dc vol ts 



135.8 



.... ohms 
. . 7-9/16" 
1-3/16 

- T-9 

7/32" Diameter Soft Glass, 
Corning Code 001 Lead 

Mounting Position Any 

Base Small-Shell Small 4-Pin 

BOTTOM VIEW 

Pin 1 - Fi lament 
Pin 2 -Filament 
Pin 3 - No Connect ion 
Pin 4 - Internal 

Connect ion - 

Do Not Use 

Maximum Ratings, Absolute Values: 
FILAMENT VOLTAGE 




-Series Fi lament- 
Cal ib rating 
Resistor in 
base of tube 



16 max. volts 



Calibration for 1947 in Accompanying Circuit: 

See curve on following sheet. 



PIRANI GAUGE BRIDGE CIRCUIT 




R3 ♦ METER: 15 Ohms R< 

R4 R5: 10 Ohms each R] 

STEP 1: With switch S in position 2, adjust R2 so that 

meter reads 2.5 mi 1 1 i amperes. 
STEP 2: With switch S in position 1, and with dry air 
at atmospheric pressure in the 1947, adjust Rl 
so that meter reads 5.0 mi 1 1 i amperes. 

STEP 3: With no further adjustments and with switch S 
in position 1, proceed to use gauge. 
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1947 
VACUUM-GAUGE TUBE 



— — ^APPROX. 



SOFT GLASS 

CORNING COOEv 

001 LEAD 



/\ 



I ^,5 MAX.— * 



T9 BULB^ 



SMALL-SHELL 

SMALL 4-PIN 

BASE \ 



7 */,6 
MAX. 



5 °/|6 
APPROX. 



I ^|6 MAX.-^ 

"MEASURED FROM END OF BASE PINS 
TO BULB-TOP LINE AS DETERMINED 
BY RING GAUGE OF l/ 2 * I.D. 
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1947 

CALIBRATION CURVE 
FOR USE WITH CIRCUIT ON DATA PACE 
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GAS = DRY AIR 

TO CONVERT MM TO MICRONS, 

MULTIPLY VALUES BY 1000. 
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9 2 CM -6849 



1949 
VACUUM-GAUGE TUBE 

HARD-GLASS BULB. IONIZATION TYPE 




DATA 
General: 

Filament, Tungsten:* 

Voltage (Approx.) .... 5 ac or dc volts 

Current (Approx.) .... 3-5 amp 

Maximum Tube Length (Including tubulation) .... 11-1/2" 

Maximum Tube Radius 2-3/16" 

Maximum Bulb Length 5-1/8" 

Maximum Bulb Diameter 2-1/16" 

Bulb T-16 

Tubulation 1/2" Diameter Hard Glass, 

Corning Code 772 Nonex 

Operating Position Vertical with tubulation up or 

down;, Horizontal , with stem 
press in vertical plane 

Terminal Arrangement See Outline Drawing 

Terminal Lead Connections: 



Lead 1 - Common 
Lead to 
Fi laments 
Lead 2 - Filament 
lead 3 - Fi lament 
(Spare) 



A l/T""" bTUBULATION 



Lead 4 -Grid 



3 2 



Top Lead - Plate 



Maximum Ratings, Absolute Values: 

filament voltage 

dc plate voltage during operation . . 
dc grid voltage during operation . . 
voltage on grid & plate tied together 
during degassing (dc or peak ac) 
grid & plate dissipation (total) 

during degassing . . 
'ambient temperature during operation. 



6.5 max. 


volts 


-100 max. 


volts 


+200 max. 


volt's 



650 max. 

150 max. 
100 max. 



GAS PRESSURE 0.001 max. 

Typical Degassing Conditions: 

Grid Connected to Plate 

Filament Voltage (AC or DC) . . . 6 

|Grid & Plate Voltage 350 rms 

'Grid & Plate 

Current (Average) 100 

Typical Operation: 

DC Plate Voltage .... -22.5 -22.5 



6 
500 dc 



150 



-22.5 



volts 

watts 

°C 

of Hg 



volts 
volts 



volts 



The 1949 contains two filaments, one of which is a spare. Values shown 
are for either filament operated alone. The filament voltage should be 
kept as low as possible during degassing because use of a Tow filament 
voltage materially increases filament life. 



- Ind icates a change 
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DATA 




1949 
VACUUM-GAUGE TUBE 



DC Grid Voltage +80 

Grid Current 10 

Sensitivity 80 

Cal i brat ion: 

See curve on following sheet. 

4 1 micron = 0.001 mm of mercury. 



+ 110 

10 

no 



+160 volts 

10 ma 

140 ^a/micron* 




5'/8 

MAX. 



s 



HARD GLASS 

CORNING CODE 

772 NONEX 



TI6 BULB 



II v z 

MAX. 




4 TERMINAL 

LEADS 

050" DIA. 



COMMON LEAD 
TO FILAMENTS 

FILAMENT 
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1950 
VACUUM-GAUGE TUBE 

SOFT-GLASS BULB, IONIZATION TYPE 




DATA 
General: 

Filament, Tungsten:* 

Voltage (Approx.) .... 5 ac or dc volts 

Current (Approx.) .... J>.b amp 

Maximum Tube Length (Including tubulation) .... 11-1/4" 

Maximum Tube Radius 2-3/16" 

Maximum Bulb Length 4-7/8" 

Maximum Bulb Diameter 2-7/16" 

Bulb ST-19 

Tubulation 1/2" Diameter Soft Glass, 

Corning Code 012 Lead 

Operating Position Vertical, with tubulation up or 

down; Horizontal with stem 

press in vertical plane 

Terminal Arrangement See Outline Drawing 

* The 1950 contains two filaments, one of which is a spare. Values shown 
are for either filament operated alone. The filament voltage should be 
kept as low as possible during degassing because use of a Tow filament 
voltage materially increases filament life. 

Maximum Ratings, Typical Degassing Conditions, Typical 

Operation, Calibration and Terminal Lead Connections 

for the 1950 are the same as for the 1949. 




.COMMON LEAD 
TO FILAMENTS 
L FILAMENT 
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DATA 



5642 
HALF- WAVE VACUUM RECTIFIER 

SUBMINIATURE TYPE 

For compact, portable hiih-voltaje-rectifier applications 




GENERAL DATA 
Electrical : 

Filament, Coated: 

Voltage 1.25 ac or dc volts 

Current 0.2 amp 

Direct Interelectrode Capaci tance (Approx.): 

Plate to filament 0.6 ^f 

Mechanical : 

Operating Position Any 

Maximum Length (Excluding flexible leads) 2.380" 

Length, Base Seat to Bulb Top (Excluding tip). 1.700" ± 0.060" 

Diameter 0.366" to 0.400" 

Bulb T3 

Plate Terminal : 

Minimum length 0.250" 

Leads, Flexible, Tinned 2 

Minimum length 1.5" 

Orientation and diameter See Dimensional Outline 

Maximum untinned distance from base seat 0.050" 

Base Special 2-Lead 



P- PI ate Terminal \ /v / F- Filament Lead 




PULSED-RECTIFIER SERVICE 

Maximum and Minimum Ratings, Design-Center Values: 

For operation in a 525-line , 30-frame system 

PEAK INVERSE PLATE VOLTAGE 10000 max. volts 

PEAK PLATE CURRENT 5 max. ma 

DC PLATE CURRENT 0.25 max. ma 

FREQUENCY OF SUPPLY VOLTAGE 5 min. kc 

Typical Operation: 

Peak-Pulse Plate Voltage® 8000 volts 

DC Output Voltage (2 tubes) 12000 volts 

DC Output Current 0.15 ma 

Characteristics: 

Plate Current for plate volts = 30 . . . . 4 ma 

, : See next page. 
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5642 
HALF-WAVE VACUUM RECTIFIER 



° Without external shield. 

As described in "Standards of Good Engineering Practice Concerning 
Television Broadcast Stations," Federal Communications Commission. 

The duration of the voltage pulse must not exceed 15 per cent of one 
horizontal scanning cycle. In a 525-line, 30-frame system, 15 per cent 
of one horizontal scanning cycle is 10 microseconds. 



OPERATING CONSIDERATIONS 

The flexible leads of the 5642 are usually soldered to the 
circuit elements. So Ideri ng of the connections should be made 
as far as possible from the glass button and the glass tip. 
If this precaution is not followed, the heat of the soldering 
operation will crack the glass seals of the leads and damage 
the tube. 



PLATE TERMINAL 
( 400"MAX. niA 
.366" MIN. UIA - 



.250 Ml N. 

1 



— Jl -3€ 



2.380" 
MAX. 



1.5" 
MIN. 



1.700" 
±.060"* 



N SPECIAL 
2-LEAD BASE 



V 



2 FLEXIBLE 

FILAMENT LEADS 

// + .002" 

-.001" 



.017" 



/ DIA." 



92CS-97I3 



* Measured from base seat to bulb-top line as determined by a ring gauge 

of 0.210" ± 0.001" inside diameter. 
™ The specified lead diameter applies only in the zone between 0.050" 

and 0.250" from the base seat. Between 0.250" and 1.500", a maximum 

diameter of 0.021" is held. Outside of these zones, the lead diameter 

is not controlled. 
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TENTATIVE DATA 



5651 
VOLTAGE-REFERENCE TUBE 

MINIATURE GLOW-DISCHARGE TYPE 




DATA 

General : 

Cathode Cold 

Maximum Overall Length 2-1/8" 

Maximum Seated Length 1-7/8" 

Length from Base Seat to Bulb Top (excluding tip) 1-1/2" ± 3/32" 

Maximum Diameter 3/4" 

Bulb T-5-1/2 

Mounting Position Any 

Base Small-Button Miniature 7-Pin 

Basing Designation for BOTTOM VIEW 5B0 



Pin 1- Anode 

Pin 2- Cathode 

Pin 3- Internal 

Connection 
-Do Not Use 

Pin 4 -Cathode 



Maximum Ratings, Absolute Values: 

DC OPERATING CURRENT (Continuous) 
AMBIENT TEMPERATURE RANGE. . . . 




Pin 5- Anode 
Pin 6- Internal 

Connection 
-Do Not Use 
Pin 7 -Cathode 



3.5 max. ma 
-55 to +90 °C 



Characteristics and Operation Range Values: 



DC Starting Voltage 

DC Operating Voltage 

DC Operating Current 

Regulation (1.5 ma. to3.5 ma. J 
Stabil ity° 

Circuit Values: 

Shunt Capacitor 

Series Resistor 



in. Av. 


Max. 




107 


115* . 


. volts 


82 87 


92 . 


. volts 


L.5 


3.5 . 


ma 


- 


3 • 


. volts 


- 


0.1 . 


volt 


_ 


0.02 . 


Mf 


See NOTE 


Below 





A supply voltageof not less t han th i s val ue should be provided to insure 
"starting" throughout tube life. 



Defined as the 

the operating current range 



laximum voltage fluctuation at any current level within 



. , . _ 1 way 
value must be chosen so that ( 1 ) the maximum current rating of 3.5 ma. 
is not exceeded at the highest anode-supply voltage employed, and (2) 
the minimum current ratingof 1.5 ma. is always exceeded when the anode- 
supply voltage is at its lowest value. 
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TENTATIVE DATA 




5651 
VOLTAGE-REFERENCE TUBE 



SERIES TYPE OF STABILIZED VOLTAGE SUPPLY USIN6 
RCA-5651 AS VOLTAGE-REFERENCE TUBE 




UNREGULATED 

FILTERED 
DC VOLTAGE" 



REGULATED SUPPLY 
VOLTAGE TO LOAD 

250 VOLTS • 

0-225 MA. 



92CM-6934V 



0. 1 nt, 400 volts 
Plate current balanc- 
ing potentiometer, 
160 ohms, 10 watts 
12000 ohms, 2 watts 
470000 ohms, 0. 5 watt 
470000 ohms, 0.5 watt 



R 5 = 12000 ohms, 2 watts 



^ : 



68000 ohms, 1 watt 



R, = 1 megohm, 0.5 watt 
R' = 15000 ohms, 2 watts 
Rr = Output voltage con- 
trol potentiometer, 
10000 ohms 



k 375 volts approx. at zero load current; 325 volts approx. at 225 
milliamperes load current. 

The voltage regul at ion of this supply operated at a fixed line volt- 
age of 117 volts and an output voltage of 250 volts is less than 0.2 
volt over the current rang*e of to 225 milliamperes. At full cur- 
rent, the regulation for a variation of ± 10 per cent in line volt- 
age is less than 0.1 volt. Socket connections for the 5651 are made 
so that removal of the 5651 from its socket opens the load. 
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5654 
SHARP-CUTOFF PENTODE 

MINIATURE TYPE 

intended for RF and IF Broad-Band Applications where 
dependable performance under shock and vibration are 
paramount. The 5654. is a "premium' version of the 6AK5. 




GENERAL DATA 
Electrical : 

Heater, Pure Tungsten, for Uni potential Cathode: 

Voltage 6.3 ± 10$ .... ac or dc volts 

Current 0.175 amp 

Direct I nterelectrode Capacitances: 4 

Grid No.l to Plate . 0.020 max wxf 

Input 4.0 ^i/xf 

Output 2.85 wf 

Mechanical : 

Mounting Position Any 

Maximum Overall Length 1-3/4" 

Maximum Seated Length 1-1/2" 

Length from Base Seat to Bulb Top 

(Excluding tip) 1-1/8" ±3/32" 

Maximum Diameter 3/4" 

Bulb T-5-1/2 

Base Small-Button Miniature 7-Pin (JETEC No.E7-l) 

BOTTOM VIEW 



Pin 1 -Grid No.l 

Pin 2 -Cathode, 

Grid No. 3, 
Int. Shield 

Pin 3 -Heater 

Pin 4 - Heater 




Pin 5- Plate 
Pin 6-Grid No. 2 
Pin 7 -Cathode, 
Grid No. 3, 
Int. Shield 



AMPLIFIER - Class A, 
Maximum Ratings, Absolute Values: 

PLATE VOLTAGE 200 max. 

GR ID-No. 2 (SCREEN) VOLTAGE 155 max. 

PLATE DISSIPATION 1.85 max. 

GR ID-No. 2 INPUT 0.55 max. 

CATHODE CURRENT 20 max. 

PEAK HEATER-CATHODE VOLTAGE: 

Heater positive with respect to cathode . 100 max. 

Heater negative with respect to cathode . 100 max. 

Typical Operation and Characteristics: 

Plate Voltage 120 180 

Grid-No. 2 Voltage 120 120 



volts 

volts 

watts 

watt 

ma 

volts 
volts 



volts 
volts 



According to RTMA Standard ET-109A with external shield No. 316. 
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5654 
SHARP-CUTOFF PENTODE 



180 


180 


ohms 


0.30 


0.50 


megohm 


5000 


5100 


/^rnhos 


7.5 


7.7 


ma 


2.5 


2.4 


ma 



Cathode-Bias Resistor ..... 
Plate Resistance (Approx.) . , 

Transconductance , 

Plate Current , 

Grid-No. 2 Current , 

Grid-No. 1 Voltage (Approx.) 

for plate current of 10 /xamp . -8.5 -8.5 volts 

Maximum Circuit Values: 

Grid*-No.l-Circuit Resistance 0.5 max. megohm 

SPECIAL RATINGS & PERFORMANCE DATA 
Shock Rating: 

Impact Acceleration 500 max. g 

Tubes are held rigid in three different posit ions in a Navy 
Type, High Impact (flyweight) Shock Machine and are sub- 
jected to 500 g impact acceleration. 

Fatigue Rating: 

Vibrational Acceleration 2.5 max. g 

Tubes are rigidly mounted and subjected in each of three 
positions to 2.5 g vibrational acceleration at 60 cycles 
per second for 32 hours. 

Heater Cycling Life Performance: 

Cycles of Intermittent Operation . . . 2000 min. cycles 
Under the following conditions: With heater voltage of 7.5 
volts cycled 1 minute on and 1 minute off, heater positive 
with respect to cathode by +100 volts dc, and plate, grid- 
No. 2, and grid-No. 1 voltage = volts. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 

Heater Current 1 0.160 0.190 amp 

Grid-No.l-to-Plate 

Capacitance 

Input Capacitance 

Output Capacitance 

Plate Current 

Transconductance 

Reverse Grid Current .... 

Note l: With 6.3 volts ac on heater. 

Note 2: With plate voltage of 120 volts, grid-NO.2 voltage of 120 volts, 

and grid-No.l voltage of -2 volts. 
Note 3: With plate voltage of 120 volts, grid-No.2 voltage of 120 volts, 

grid-No.l voltage of -2 volts, and grid-No.l resistor of 0. 1 megohm. 

CURVES 

are the same as shown for Type 6AK5 

in the Receiving Tube Section 



- 


- 


0.020 


fjfif 


- 


3.4 


4.6 


A¥ if 


- 


2.45 


3.25 


^f 


^2 


3.0 


12.0 


ma 


L,2 


3500 


6500 


/zmhos 


L.3 


- 


0.1 


/^amp 
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5675 
UHF MEDIUM-MU TRIODE 

"PENCIL TYPE" FOR GROUNDED-GR I D SERVICE 





GENERAL DATA 
Electrical : 

Heater, for Uni potential Cathode: 

Voltage 6.3 ac or dc volts 

Current 0.135 amp 

Direct I nterelectrode Capacitances: 

Grid to Plate 1-3 • • • "• ^ f 

Grid to Cathode 2.3 w* 

Plate to Cathode .... 0.09 max wrf 

Characteristics, Class A ( Amplifier: 

Plate Voltage 135 volts 

Cathode-Bias Resistor 68 ohms 

Amplification Factor 20 

Plate Resistance 3225 ohms 

Transconductance 6200 ^mhos 

Plate Current 24 ma 

Mechanical : 

Terminal Connections: 

H- Heater C J ^~ \ G-Grid 

K- Cathode \ j— ■ J P- PI ate 



Mounting Position Any 

Dimensions See Outline Drawing 



RF POWER AMPLIFIER A OSCI LLAT0R- Class C 
Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE 

DC GRID VOLTAGE 

DC CATHODE CURRENT 

DC GRID CURRENT 

PLATE INPUT 

PLATE DISSIPATION* 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 

Heater positive with respect to cathode. 
PLATE- SEAL TEMPERATURE 

Typical Operation as Grounded-Gr id Oscillator at 1700 Mc:* 

DC Plate Voltage 120 volts 

DC Grid Voltage -8 volts 

From a grid resistor of 2000 ohms 

In applications where the plate dissipation exceeds 2.5 watts, it is 
important that a large area of contact be provided between the plate 
cylinder and its lead connector to provide adequate heat conduction. 

At 3000 Mc, and with full ratings, a useful output of approximately 50 
milliwatts may be obtained. 



165 max. 


vol ts 


-90 max. 


volts 


30 max. 


ma 


8 max. 


ma 


5 max. 


watts 


5 max. 


watts 


90 max. 


volts 


90 max. 


vol ts 


175 max. 


°C 
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5675 
UHF MEDIUM-MU TRIODE 



DC Plate Current 25 ma 

DC Grid Current (Approx.J 4 

Power Output (Approx.) 475 mw 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 
Note Min. Max. 

Heater Current 1 0.125 0.145 amp 

Grid-to-Plate Capacitance. . - 1.1 1.5 mj.f 

Grid-to-Cathode Capacitance. - 2.0 2.6 /j/zf 

Plate-to-Cathode Capacitance - 0.09 /x/zf 

Note 1: With 6.3 volts ac or dc on heater. 

INSTALLATION NOTES 

Connections to the cathode cylinder, grid disk, and plate 
cylinder should be made by flexible spring contacts only. 
The connectors must make firm, large-surface contact, yet 
must be sufficiently flexible so that no part of the tube 
is sub jected to strai n. Unless this recommendation is ob- 
served, the glass-to-metal seals may be damaged. 
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5675 
UHF MEDIUM-MU TRIODE 




^r 



0.187 MAX. 



0.312 
MAX. 



2.018 
MAX. 



0.600 
MIN. 



0.863 
±0.025" 



1.656 
+0.050" 



0.793 / 
±0.025" 



0.600 
MIN. 



H 



0.220,, 
±0.020 



0.016 +0.002 -0.001 DIAf 
2-HEATER TERMINALS 



,"mA/^l 



ANODE TERMINAL 

- 0.250^0.003" DIA. 

(NOTE 

0.687"mAX. DIA. 



0.032 „ 
JT± 0.003 



^7 

GRID TERMINAL 

0.8 1 2' ±0.0035" DIA. 

(NOTES 1*2) 

CATHODE TERMINAL 
0.25o"± 0.003" DIA. 



r ti 



115 ±0.040 AT 
TERMINAL TIPS 



92CS-7340RI 



NOTE I: MAX. ECCENTRICITY OF <£. (AXIS) OF ANODE TERMINAL 
OR GRID-TERMINAL FLANGE WITH RESPECT TO THE <t_ (AXIS) OF 
THE CATHODE TERMINAL IS 0.008". 

NOTE 2: TILT OF GRID-TERMINAL FLANGE WITH RESPECT TO RO- 
TATIONAL AXIS OF CATHODE TERMINAL IS DETERMINED BY CHUCK- 
ING THE CATHODE TERMINAL, ROT AT I NG THE TUBE , AND GAUGING 
THE TOTAL TRAVEL DISTANCE OF THE GRID-TERMINAL FLANGE 
PARALLEL TO THE AXIS AT A POINT APPROXIMATELY 0.020" 
INWARD FROM ITS EDGE FOR ONE COMPLETE ROTATION. THE 
TOTAL TRAVEL DISTANCE WILL NOT EXCEED 0.020". 
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5675 
AVERAGE PLATE CHARACTERISTICS 




PLATE(Ib)ORGRID(I c )MILLIAMPERES 
AUG.23, 1949 TUBE DEPARTMENT 92CM-7343 
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5686 
BEAM POWER TUBE 

9-PIN MINIATURE TYPE 

For af or rf power-amplifier 
applications at frequencies up to 160 Mc 




GENERAL DATA 
Electrical: 

Heater, for Uni potential Cathode: 

Voltage 6.3 ac or dc volts 

Current 0.35 amp 

i rect Interelectrode Capacitances: 

Without With 

External External 
Shield Shield 

Grid No.l to plate 0.11 max. 0.08 max. mii 

Grid No.l to cathode & grid 

No. 3, grid No. 2, and heater. 6.4 6.5 ^ 

Plate to cathode & grid 

No. 3, grid No. 2, and heater. 4 8.5 wtf 

Mechanical : 

Operating Position Any 

Maximum Overall Length 2-3/16" 

Maximum Seated Length 1-15/16" 

Length, Base Seat to Bui b Top (Excl uding tip). .1-9/16" ± 3/32" 

Diameter 0.750" to 0.875" 

Dimensional Outline See General Section 

Bulb T6-1/2 

Base Small-Button Noval 9-Pin (JEDEC No.E9-l) 

Basing Designation for BOTTOM VIEW 9G 

Pin 1 -Cathode, C^L^ljb) Pin 5-Heater 

Grid No. 3 ^/T^OK Pin 6 - Grid No. 2 

Pin 2-Grid No.l S)^~=4rP Pin7-Plate 

Pin 3-Cathode, ^Jlt^jJL Pin 8-Cathode, 

Grid No. 3 (W£>C5£te) Grid No. 3 

Pin4-Heater (TV 1£) Pi n 9 - Grid No. 2' 



AUDIO-FREQUENCY POWER AMPLIFIER — Class A, 
Maximum Ratings, Absolute Values: 

PLATE VOLTAGE 275 max. volts 

GRIONo.2 (SCREEN-GRID) VOLTAGE 275 max. volts 

GRID-No.2 INPUT 3.3 max. watts 

PLATE DISSIPATION 8.25 max. watts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 100 max. volts 

Heater positive with respect to cathode. 100 max. volts 

Typical Operation and Characteristics: 

Plate Voltage 250 volts 

Grid-No. 2 Voltage 250 volts 

See next page. 
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5686 
BEAM POWER TUBE 



Grid-No. 1 (Control-Grid) Voltage -12.5 

Peak AF Grid-No. 1 Voltage 12.5 

Zero-Signal Plate Current 27 

Zero-Signal Grid-No. 2 Current 3 

Plate Resistance (Approx.) 45000 

Transconductance 3100 

Load Resistance 9000 

Max. -Signal Power Output 2.7 

Maximum Circuit Values: 

Grid-No. 1-Ci re u it Resistance: 

For fixed-bias operation 

For cathode-bias operation 



volts 

volts 

ma 

ma 

ohms 

/umhos 

ohms 

watts 



0.1 max. megohm 
0.5 max. megohm 



RADIO-FREQUENCY POWER AMPLIFIER — Class C 
Maximum Ratings, Absolute Values: 

PLATE VOLTAGE 275 max. volts 

GRID-No.2 (SCREEN-GRID) VOLTAGE 275 max. volts 

GRID-No.l (CONTROL-GRID) VOLTAGE -165 max. volts 

PLATE CURRENT 44 max. 

GRID-No.2 CURRENT 16.5 max. ma 

GRID-No.l CURRENT 3-3 max. ma 

PLATE INPUT 11 max. watts 

GRID-No.2 INPUT 3-3 max. watts 

PLATE DISSIPATION 8.25 max. watts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 100 max. volts 

Heater positive with respect to cathode. 100 max. volts 

Typical Operation: 

At frequencies ufi to 160 He 

Plate Voltage 250 250 volts 

Grid-No. 2 Voltage 180 250 volts 

Grid-No. 1 Voltage -30 -50 volts 

From grid-No. l resistor of. . . 15000 25000 ohms 

Peak RF Grid-No. 1 Voltage .... 50 75 volts 

Plate Current 30 40 ma 

Grid-No. 2 Current (Approx.) . . . 6.5 10.5 ma 

Grid-No. 1 Current (Approx.) ... 2 2 ma 
RF Grid-No. 1 Driving Power 

(Approx.) 0.1 0.15 watt 

Power Output (Approx.). 5 6.5 watts 

Useful Power Output at 125 Mc . . - 5.25 watts 

Maximum Circuit Values: 

Grid-No. 1-Circu it Resistance. . . 50000 max. ohms 

lith external shield JEDEC No. 315 connected to cathode A grid No. 3. 
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5686 
BEAM POWER TUBE 




SPECIAL RATINGS & PERFORMANCE DATA 
Shock Rating: 

This test Is performed on a sample lot of tubes from each 
production run. Tubes are held rigid and are subjected in 
four different pos i t i ons to an impact acceleration of 450 g. 

Fatigue Rating: 

This test is performed on a sample lot of tubes from each 
production run. Tubes are rigidly mounted and subjected to 
2.5 g vibrational acceleration at a fixed frequency of 25 
cycles per second for 100 hours in each of three positions. 

Heater-Cycling Life Performance: 

This test is performed on a sample lot of tubes from each 
production run. Tubes wi I I wi thstand a mi n imum of 2000 eye I es 
of intermittent operation under the following conditions: 
heater volts = 7.5 cycled one minute on and one minute off, 
heater 100 volts positive with respect to cathode, and all 
other elements connected to ground. 
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5687 
MEDIUM-MU TWIN TRIODE 

9-PIN MINIATURE TYPE 




GENERAL DATA 

Electrical : 

Heater, for Uni potential Cathodes: 
Heater arrangement Series Pa 
Voltage 12.6 


'dLlel 

6.3 ac or d< 
0.9 .... 
rox.):° 
... 4 
). . . 4 

... 0.6 


: volts 
. .amp 

wrf 

/i/xf 
Wit 
/x/xf 
/ixzf 

volts 
volts 

ohms 

/ifiihos 

ma 

volts 
. Any 


Current 0.45 

Direct Interelectrode Capacitances (App 

Grid to plate (Each unit) 

Grid to cathode and heater (Each unit 
Plate to cathode and heater: 

Unit No.l 


Unit No. 2 


... 0.5 


Heater to cathode (Each unit) . . . . 

Grid to grid 

Plate to plate 

Characteristics, Class Aj Amplifier (Ea 

Plate Voltage 120 

Grid Voltage -2 


... 7 
. . . 0.025 
. . . 0.75 

ch Unit): 

180 250 

-7 -12.5 

17 16 

2000 3000 

8500 5400 

23 12 

-14 -19 


Amplification Factor 18 

Plate Resistance (Approx.). . 1560 

Transconductance 11500 

Plate Current 36 

Grid Voltage (Approx.) for 

plate //a = 100 -9 

Mechanical : 

Operating Position 


Maximum Overall Length 

Maximum Seated Length 

Length, Base Seat to Bulb Top (Excluding 
Diameter 


'.'.'.'.'.'. 1 

tip). 1-9/16" 
. . 0.750" to 


2-3/16" 
-15/16" 
t 3/32" 

0.875" 
Section 

T6-1/2 
D.E9-1) 
. . .9H 

de of 

No.l 
of 

No.l 
r 
Tap 

of 

No.l 


Dimensional Outline 

Bulb 




Base Small-Button Noval 

Basing Designation for BOTTOM VIEW. . 

Pin 1- PI ate of 

Unit No. 2 ^ 
Pin 2-Grid of @)J&Jb) 

Unit No. 2 ^/CTTS^-n 
Pin 3 -Cathode of ®f&I-4PP 

Unit No. 2 JMj-nr-^U 
Pins 4&8-Heater of ^AJM^iA^ 

Unit No. 2 (7J- -© 

Pins 5 & 8 -Heater of 
Unit No.l 

°: See next page. 


9-Pin (JEDEC N 

Pin 6-Catho 

Unit 
Pin 7-Grid 

Unit 
Pin 8- Heate 

Mid- 
Pin 9-Plate 

Unit 
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5687 
MEDIUM-MU TWIN TRIODE 



AMPLIFIER — Class A, 

Values are for Each Unit 

Maximum Ratings, Absolute Values: 

PLATE VOLTAGE 330 max. volts 

GRID CURRENT 6.6 max. ma 

PLATE DISSIPATION: 

Either plate 4.2 max. watts 

Both plates (Both units operating) . . . 7.5 max. watts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 100 max. volts 

Heater positive with respect to cathode. 100 max. volts 

BULB TEMPERATURE (At hottest point 

on bulb surface) 220 max. °C 

Maximum Circuit Values: 

Grid-Circuit Resistance 1 max. megohm 

° Without external shield. 
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FULL-WAVE VACUUM RECTIFIER ^ ^ 

intended for critical industrial and aircraft applica- 
tions where 10,000-hour life, extreme uniformity, riiid 
construction, and exceptional stability are paramount. 




GENERAL DATA 
Electrical: 

Heaters, Pure Tungsten, for Uni potential Cathodes: 
Of Units 1 & 2 connected in Series Parallel 

Voltage 12.6 ± b%* 6.3 ± 5%* volts 

Current 1.2 2.4 amp 

Mechanical: 

Mounting Position Any 

Maximum Overall Length 4-1/4" 

Maximum Seated Length 3-11/16" 

Maximum Diameter • 1-23/32" 

Bulb T-12 

Base .... Short Jumbo-Shell Octal 8-Pin, Non Hygroscopic 

{JETEC No.B8-71) 



BOTTOM VIEW 



Pin 1: Heater of 

Unit No. 2 
Pin 2: Heater of 

Unit No. 2 
Pin 3: Plate of 

Unit No. 2 
Pin 4: Cathode of 

Unit No. 2 




Pin 5: 


Plate of 




Unit No.l 


Pin 6: 


Heater of 




Unit No.l 


Pin 7: 


Heater of 




Unit No.l 


Pin 8: 


Cathode of 




Unit No.l 



RECTIFIER 



Maximum Ratings, Absolute Values: For supply frequency of 6o cps 

For Altitudes 
up to 40000 Feet 

PEAK INVERSE PLATE VOLTAGE 1120 max. volts 

PEAK VOLTAGE BETWEEN PLATE OF 

UNIT No.l AND PLATE OF UNIT No. 2 . . . 1120 max. volts 

PEAK PLATE CURRENT PER PLATE 375 max. ma 

AC PLATE SUPPLY VOLTAGE (RMS) PER PLATE . See Rating Chart I 

DC OUTPUT CURRENT PER PLATE See Rating Chart I 

HOT-SWITCHING CURRENT: 

Even occasional hot-switchi ng with capacitor-input circuits permits 
the flow of plate currents having magnitudes which can adversely af- 
fect the life and reliability of tubes designed for life values in 
the order of lOOOO hours, if capacitor-input circuits are to be used, 
protect the circuits against the possibility of hot -switching and do 
not exceed a maximum peak current value per plate of 3 amperes dur i ng 
the initial cycles of the hot -switch ing transient. If hot-switching 
Is required in operation, the use of rhoke-input circuits is recom- 
mended for maximum rel iab i 1 ity and for long life. Such c ire u its limit 
the hot -switching current to a value no higher than that of the peak 
plate current. 

* May deviate* 10 per cent from rated value provided such dev iat ion occurs 
for less than 2 per cent of operating time. 
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5690 
FULL-WAVE VACUUM RECTIFIER 



PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode . . 400 max. volts 

Heater positive with respect to cathode . . 400 max. volts 

BULB TEMPERATURE 200 max. ©c 

Typical Operation as Full-Wave Rectifier 

with Capacitor-Input Filter: 

AC Plate-to-Plate Supply Voltage (RMS). ... 700 volts 

Filter-Input Capacitor 4 10 /xf 

Effective Plate-Supply Resistance per Plate . 350 ohms 
DC Output Voltage at Input to Filter (Approx.J: 

At half-load current of 55 ma 415 volts 

At full-load current of 110 ma 355 volts 

Voltage Regulation (Approx.): 

Half-load to full-load current 60 volts 

Typical Operation as Full -Wave Rectifier 

with Choke-Input Filter: 

AC Plate-to-Plate Supply Voltage (RMS). ... 700 volts 

Filter Input Choke 10 henries 

DC Output Voltage at Input to Filter (Approx.): 

At half-load current of 67.5 ma 305 volts 

At full -load current of 135 ma 300 volts 

Voltage Regulation (Approx.): 

Half-load to full-load current 5 volts 



SPECIAL RATINGS & PERFORMANCE DATA 
Shock Rating: 

Impact Acceleration 500 max. g 

Tubes are held rigid in three different positions in a 
Navy Type, High Impact (flyweight) Shock Machine and are 
subjected to 500 g impact acceleration. 
Fatigue Rating: 

Vibrational Acceleration 2.5 max. g 

Tubes are rigidly mounted and subjected in each of three 
positions to 2.5 g vibrational acceleration at 25 cycles 
per second for 32 hours. 

CHARACTERISTICS RANGE RALUES FOR EQUIPMENT DESIGN 
Note Min. Max. 

Heater Current 1 2.30 2.50 amp 

* For maximum reliability, it is recommended that the cathode of each 
unit be connected directly to the mid-point or one side of the heater 
winding. I 

4 Higher values of capacitance than indicated may be used but the effec- 
tive plate-supply resistance should be increased to prevent exceeding 
the maximum rating for peak plate current. See Rating Chart II. 
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Heater-Cathode Current: 
Heater negative with 

respect to cathode . 
Heater posit ive with 
respect to cathode . 
Tube Voltage Drop . . . 



Note 



1,2 



• 1,2 
. 1,3 



Min. 



15 



30 

30 
19 



/xamp 

/xamp 
volts 



Note 1: With 6.3 volts on heater of unit no.i connected in parallel with 
heater of unit no. 2. 

Note 2: With 300 volts between heater and cathode. 

lote 3: With dc voltage per plate adjusted to give dc plate current of 
150 ma. per unit. 
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RATING CHARTS and OPERATION CHARACTERISTICS 

Rating Chart I represents graphically the relationships 
between absolute maximum ac voltage input and absolute 
maximum dc output current derived from the fundamental 
ratings for conditions of capacitor-input and choke-input 
filters. This graphical presentation gives the equipment 
designer considerable latitude in choice of operating con- 
d i t i ons. 

Rating Chart II represents graphically the relationships 
between maximum rectification efficiency and absolute 
maximum dc output current per plate for conditions of ca- 
pacitor input to filter. 

Rating Chart III represents graphically the relationships 
between minimum plate-supply resistance per plate and ab- 
solute maximum ac plate-supply voltage per plate under 
no-load conditions for conditions of capacitor input to 
filter when occasional hot-switching is employed. 
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The Operation Characteristics for the 5600 in Full-Wave 
Circuit with 4fj.f, tofif, and 20 tf -Capacitor Input to Filter 
shownotonly typical operating curves for d i fferent plate- 
supply voltages and different effective plate-supply re- 
sistances, but also by means of boundary line "AED" the 
limiting current and voltage relationships presented on 
Rating Chart I. 

The Operation Characteristics for the 5690 in Full-Wave 
Circuit with Choke Input to Filter show not only typical 
operating curves for different plate-supply voltages but 
also by means of boundary line "ABC" the limiting current 
and voltage relationships presented on Rating Chart I. 
These curves also give information as to the effect of 
various sizes of chokes on regulation. The solid-line 
curves show the dc voltage outputs which would be obtained 
if the filter chokes had infinite inductance. The long- 
dash lines radiating from the zero position are boundary 
lines for various sfzes of chokes' as indicated. The In- 
tersection of one of these lines with a solid-line curve 
indicates the point on the curve at which the choke no 
longer behaves as though it had infinite inductance. To 
the left of the choke boundary line, the regulation curves 
depart from the solid-line curves as shown by the repre- 
sentative short -dash regulation curves. 
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RATING CHART H 
CAPACITOR INPUT TO FILTER 



:=III11III1I1I11IIIII1II1II11IIIIII1IIIII11IJIIII1III1IIIII111I111I1IIII1II1N| 
::: E^= 6. 3 VOLTS/UNIT ffl 
:t MAX. PEAK PLATE CURRENT PER PLATE =375 MA gt 

:i RECTIFICATION EFFICIENCY = -rir-- TO 

::: V2 E s # 

WHERE E =DC OUTPUT VOLTS AT INPUT TO FILTER TO 

E S =AC PLATE SUPPLY VOLTS (RMS) PER PLATE ffl 
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RATING CHART IE 

CAPACITOR INPUT TO FILTER 
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E r = 6.3 VOLTS/UNIT MAX. HOT-SWITCHING CUR.= 3AMP. 

PLATE-SUPPLY RESISTANCE PER PLATE = RSEC + N 2 R PR ,+ R A 
WHERE RSEC=DC RESISTANCE OF TRANSFORMER 
SECONDARY PER SECTION 
RpRI =DC RESISTANCE OF TRANSFORMER 
PRIMARY 
R A = DC RESISTANCE OF ADDED SERIES 
RESISTANCE PER PLATE 
N = TRANSFORMER VOLTAGE STEP-UP 
RATIO PER SECTION 
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5690 
OPERATION CHARACTERISTICS 

FULL-WAVE CIRCUIT, CAPACITOR INPUT TO FILTER 
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5690 
OPERATION CHARACTERISTICS 

FULL -WAVE CIRCUIT, CAPACITOR INPUT TO FILTER 
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5690 

OPERATION CHARACTERISTICS 
FULL-WAVE CIRCUIT, CHOKE INPUT TO FILTER 
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5691 
HIGH-MU TWIN TRIODE 






Intended for critical industrial applications 
where 10 , 000-hour life, extreme uniformity , 
rigid construction, and exceptional stability 
are paramount. Vithln its ratings, the 5691 
may be used to replace its receiving-tube 
counterpart, type 6SL7-GT, where heater trans- 
former will carry increased current. 



GENERAL DATA 
Electrical : 
Heater, for Uni potential Cathodes: 

Voltage 6.3 ± 

Current 0.6 

Direct Interelectrode Capacitances 
Triode No. 1: 

Grid to Plate 

Grid to Cathode 

Plate to Cathode 

Triode No. 2: 

Grid to Plate 

Grid to Cathode 

Plate to Cathode 

Plate of Triode No.l to 

Plate of Triode No. 2 

May deviate ±10* from rated value prov 
less than 2* of the operating time. 
With no external shield. 

Mechanical : 

Mounting Position Any 

Maximum Overall Length 2-7/8" 

Maximum Seated Length 2-5/16" 

Maximum Diameter 1-9/32" 

Bulb T-9 



5%* ■ 


. . ac 


or dc 


vol ts 
. amp 




Min. 

3.1 
1.9 
1.8 


Av. 

3.6 
2.4 
2.3 


Max. 

4.1 
2.9 
2.8 




3.1 
2.2 
2.1 


3.6 
2.7 
2.6 


4.1 
3.2 
3.1 


/u/xf 


0.27 


0.32 


0.37 


W^ 


ded such 


deviation occurs for 



Base . . . . Short 

Basing Designation for BOTTOM VIEW 



Pin 1-Grid of 

Triode No. 2 
Pin 2- Plate of 

Triode No. 2 
Pin 3- Cathode of 

Triode No. 2 
Pin 4- Grid of 

Triode No. 1 



Intermediate-Shell Octal 
8-Pin, Non-Hygroscopic 
8BD 




Pin 


5- 


- Plate of 








Triode 


No. 


1 


Pin 


6- 


- Cathode 


of 








Triode 


No. 


1 


Pin 


7- 


- Heater 






Pin 


8- 


- Heater 







(continued on next page) 
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275 max. 


volts 


330 max. 


volts 


) 100 max. 


volts 


200 max. 


volts 


2 max. 


ma 


10 max. 


ma 


1 max. 


watt 


100 max. 


volts 


100 max. 


volts 


-55 to +90 


°C 



INDUSTRIAL SERVICE 

Includes applications such as dc and audio amplifiers 
Values are for each unit 
Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE 

DC PLATE-SUPPLY VOLTAGE. . . . 
GRID VOLTAGE: 

Negative bias range 1* min. to 100 max 

Negative peak value 

DC GRID CURRENT 

DC CATHODE CURRENT 

PLATE DISSIPATION 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 

Heater positive with respect to cathode. 
AMBIENT TEMPERATURE RANGE 

For resistance-coupled amplifier appl i cat ions, the negat ive bias may be 
as low as 0.5 vol t. 

Maximum Circuit Value (for any operating condition): 

Grid-Circuit Resistance 2 max. megohms 

Characteristics and Range Values: 

Heater Volts, 6.3; Plate Volts, 250; Grid Volts, -2 
Min. Av. Max. 

Heater Current 0.55 . 0.6 0.65 amp 

Heater-Cathode Current with 
heater-cathode voltage of 
± 100 volts - - 5 /zamp 

Plate Current 1.7 2.3 2.9 ma 

Difference in Plate Current 

between triode units .... - - 0.9 

Plate Current for grid volt- 
age of -5.5 volts 

Reverse Grid Current ..... 

Amplification Factor ..... 

Plate Resistance 

Transconductance . 

Typical Operation as Resistance-Coupled Amplifier (Each Unit) 

See RESISTANCE-COUPLED AMPLIFIER CHART No. 7 at front of 
Receiving Tube Section. 
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MAX. 



/ — *S 



T9 BULBv 



SHORT 
INTERMEDIATE- 
SHELL OCTAL 
8-PIN BASE 



x 



wr 



MAX. 



2*16 
MAX. 
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AVERAGE PLATE CHARACTERISTICS 

EACH TRIODE UNIT 




PLATE MILLIAMPERES -SOLID LINE CURVES 
JUNE 16,1941 TUBE DEPARTMENT 92C- 
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AVERAGE CHARACTERISTICS 
EACH TRIODE UNIT 
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5692 
MEDIUM-MU TWIN TRIODE 

Intended for critical industrial applications 
where 10 , 000-hour life, extreme uniformity , 
rigid construction, and exceptional stability 
are paramount . Vithin its ratings, the 569'2 
may be used to replace its receiving- tube 
counterpart, type 6SN7-GT. 



Min. 


Av. 


Max. 




3.0 


3-5 


4.0 


/iftf 


1.8 


2.3 


2.8 


w* 


2.0 


2.5 


3.0 


w^ 


2.8 


3-3 


3.8 


\itf 


2.1 


2.6 


3.1 


wA 


2.2 


2.7 


3.2 


wrf 



GENERAL DATA 

Electrical : 

Heater, for Uni potential Cathodes: 

Voltage 6.3 ±5%* . . . ac or dc volts 

Current 0.6 amp 

Direct Interelectrode Capacitances: 

Triode No.l: 

Grid to Plate. . . . 

Grid to Cathode. . . 

Plate to Cathode . . , 

Triode No. 2: 

Grid to Plate. . . . 

Grid to Cathode. . . 

Plate to Cathode . . 

Plate of Triode No.l to 

Plate of Triode No. 2 0.27 0.32 0.37 mii 

Heater voltage may deviate ± lOf from rated value, provided such devi- 
ation occurs for less than 2% of the operating time. 
With no external shield. 

Mechanical : 

Mounting Position Any 

Maximum Overall Length 2-7/8" 

Maximum Seated Length 2-5/16" 

Maximum Diameter 1-9/32" 

Bulb T-9 

Base Short Intermediate-Shell Octal 

8-Pin, Non-Hygroscopic 
Basing Designation for BOTTOM VIEW 8BD 

Pin 1- Grid of ^ r ^ Pin5-Plateof 

Triode No. 2 >C"1< Triode No.l 

Pin2-Plateof (3>^L]i.\6) Pin 6- Cathode of 

Triode No. 2 [i[ — ' — /) Triode No.l 



Pin 3- Cathode of (IawV<AZ) pin 7- Heater 

Triode No. 2 X^>< P' n 8 -Heater 

Pin 4-Grid of 

Triode No.l 



(continued on next page) 
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INDUSTRIAL SERVICE 

Including applications such as dc amplifiers, audio amplifiers, 
and relaxation oscillators. 
Values are for each unit 

Maxiaun Ratings, Absolute Values: 

DC PLATE VOLTAGE . 275 max. volts 

DC PLATE-SUPPLY VOLTAGE 330 max. volts 

GRID VOLTAGE: 

Negative bias range 1* min. to 100 max. volts 

Negative peak value 200 max. volts 

DC GRID CURRENT 2 max. ma 

DC CATHODE CURRENT 15 max. ma 

PLATE DISSIPATION 1.75 max. watts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. . 100 max. volts 

Heater positive with respect to cathode. . 100 max. volts 

AMBIENT TEMPERATURE RANGE -55 to +90 °C 

For resistance-coupled amplifier applications, the negative bias may be 
as low as 0.5 vol t. 

Max i mum Circuit Value (for any operating condition): 

Grid-Circuit Resistance . 2 max. megohms 

Characteristics and Range Values: 

Beater Tolts, 6.3; Plate Jolts, 250; Grid Jolts, -9 

Min. Av. Max, 

Heater Current 0.55 0.6 0.65 amp 

Heater-Cathode Current with 
heater-cathode voltage of 

± 100 volts - - 5 /xamp 

Plate Current 4.8 6.5 8.2 ma 

Difference in Plate Current 

between triode units .... - - 2.0 
Plate Current for grid volt- 
age of -24 volts - - 15 /iamp 

Reverse Grid Current - - 0.2 ^amp 

Amplification Factor 18 20 22 

Plate Resistance - 9100 - ohms 

Transconductance 1825 2200 2575 /umhos 

Typical Operation as Resistance-Coupled Amp) if ier (Each Unit) 

See RESISTANCE-COUPLED AMPLIFIER CHART Mo. 13 at front of 
Receiving Tube Section. 

OUTLINE DIMENSIONS for the 5692 are the same 
as those shown for type 5691 
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AVERAGE PLATE CHARACTERISTICS 
EACH TRIODE UNIT 






fc-.f =6.3 VOL! j 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I1i~ 


: : 1 1 1 1 1 1 1 [ 1 1 [ [ 1 1 1 1 flfl: 






ifflllllllllll I I ^ ! 'i 





































































































-I 

Ui 

I- 
< 
-J 

8* 



FEB. 21, 1941 



PLATE MILLIAMPERES 



TUBE DEPARTMENT 

IADIO COKfOtATION OF AMHICA, HAWSON, NtW JKSEY 



92CM-6257 




5692 
AVERAGE CHARACTERISTICS 

EACH TRiODE UN I T 




O 
1000 £ 



TUBE DEPARTMENT 

IA0IO COtfOtATION OF AMNICA. HAttlSON, NCW iHSCY 



92CM-69I4 




5693 
SHARP-CUTOFF PENTODE 

Intended for critical Industrial applications 
where 10 , 000-hour life, extreme uni fortuity , 
rigid construction, and exceptional stability 
are paramount. Within its ratings, the 5693 
may be used to replace its receiv tng-tube 
counterpart, type 6SJ7. 



GENERAL DATA 

Electrical : 

Heater, for Uni potential Cathode: 

Voltage 6.3 ±5%* . . . ac or dc volts 

Current 0.3 amp 

Direct Interelectrode Capacitances: 

Kin. Av. 

Grid to Plate 

Input 4.8 5.3 

Output 5.6 6.2 



Max. 

0.005 
5.8 
6.8 






May deviate ± 10* from rated value provided such deviation occurs for 
less than 2* of the operating time. 
With shell connected to cathode. 

Mechanical : 

Mounting Position Any 

Maximum Overall Length 2-5/8" 

Seated Length 1-31/32" ± 3/32" 

Maximum Diameter 1-5/16" 

Bulb Metal Shell MT-8 

Base Small-Wafer Octal 8-Pin, 

Non-Hygroscopic 
Basing Designation for BOTTOM VIEW 8N 



Pin 1- Shell 
Pin 2- Heater 
Pin 3-Grid No. 3 
Pin 4-Grid No.l 




Pin 5- Cathode 
Pin 6-Grid No. 2 
Pin 7- Heater 
Pin 8 -Pi ate 



INDUSTRIAL SERVICE 

Includes applications such as dc and resistance-coupled amplifiers 
Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE 

DC PLATE-SUPPLY VOLTAGE 

DC GR ID-No. 3 (SUPPRESSOR) VOLTAGE: 

Negative bias value 

DC GRID-No.2 (SCREEN) VOLTAGE* 

DC GRID-N0.2-SUPPLY VOLTAGE 

A : See next page. 



300 max. 


volts 


330 max. 


volts 


min. 


volts 


-100 max. 


volts 


125 max. 


volts 


330 max. 


volts 
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grid-no. 1 (control-grid) voltage: 

Negative bias range -1" mir 

Negative peak value 

DC CATHODE CURRENT 

PLATE DISSIPATION 

GRID-No.2 DISSIPATION 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 

Heater positive with respect to cathode. 
AMBIENT TEMPERATURE RANGE 

Maximum Circuit Value: 

See curve on a following page giving maximum values of the grid- 
No. 1 resistor. 

Characteristics and Range Values: 

Beater volts, 0.3; Plate Jolts, 250; Orid-Bo.3 Jolts, 0; 
Orid-Mo.2 Jolts, 100; Orid-Bo.l Jolts, -3. 



to -50 max. 


volts 


-50 max. 


volts 


10 max. 


ma 


2 max. 


watts 


0.3 max. 


watt 


100 max. 


volts 


100 max. 


volts 


-55 to +90 


°C 



Min. 



Av. 



Max. 



Heater Current 0.275 0.300 0.325 

Heater-Cathode Current with 

heater-cathode voltage 

of ± 100 volts 

Plate Current 

Plate Current for grid-No. 1 

voltage of -7.5 volts. . . 
Plate Current for grid-No. 3 

voltage of -70 volts . . . 

Grid-No. 2 Current 

Reverse Grid-No. 1 Current. . 

Plate Resistance 

Transconductance 



2.3 

2 

150 
0.60 

1.0 
1400 



3.0 

30 

450 
0.85 

1650 



5 
3-7 

80 

750 

1.10 

0.1 

1900 



amp 



/xamp 
ma 

/iamp 

jiamp 

ma 

Atamp 

megohm 

/umhos 



Typical Operation as Resistance-Coupled Amplifier: 

See RESISTANCE-COUPLED AMPLIFIER CHART No. 20 at front 
of Receiving Tube Section. 

A The 5693 may be operated at a grid-No. 2 voltage as high as the rated 
grid-No. 2 supply voltage when the grid-No. 2 dissipation rating is not 
exceeded for any signal condition and when a resistor is used in series 
with grid-No. 2 and its supply voltage. 

For resistance-coupled amplifier applications, the grid-No. l negative 
bias may be as low as -0.5 volt. 
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1 ''32 
MAX. 



,MT8 BULB 




I D /, ft MAX. 



-SMALL -WAFER 

OCTAL 

8-PIN BASE 
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OPERATION CH 


ARACTERISTICS 


E f = 6.3 VOLTS PLATE VOLTS = 300 GRID- N* 3 VOLTS = 


CURVF GRID-N*2 GRID-Na 2 THESE CURVES ARE BASED 
CURVE RESIST0R SU pp L Y VOLTS ON THE FOLLOWING VALUES: 


1 MEG. 100 


Al K -300/AAMP, Alg =O.I^AMP 


2 0.25 MEG. 300 


EXPRESSING THESE VALUES 
AS A RATIO WE HAVE J 


3 0.5 MEG. 300 


AI K 300 OB ,_,._ 


4 0.75 MEG. 300 


-rr— r~r OR 3000 

Alg. 0.1 


FOR THOSE APPLICATIONS PERMITTING OTHER VALUES OF AI K , 
A NEW RATIO OF A^/AIg, CAN BE CALCULATED. THE VALUES OF Rg ( 
AS READ FROM THE CURVE MUST BE MULTIPLIED BY A FACTOR WHICH 
IS THE QUOTIENT OF THE NEW RATIO DIVIDED BY THE OLD RATIO. 
FOR EXAMPLE, IF THE NEW RATIO IS 6000 THE MULTIPLYING FAC- 
TOR IS 6000/3000, OR 2, AND VALUES OF Rg, AS READ FROM THE 
CURVE ARE THEREFORE MULTIPLIED BY 2. 
NOTE: TRANSCONDUCTANCE CURVES WERE OBTAINED WITH 
GRID-N22 RESISTOR AND CATHODE RESISTOR SUITABLY 
BYPASSED. 
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AVERAGE SUPPRESSOR CHARACTERISTICS 


AVER> 


type 5693 

_E.p = 6.3 VOLTS 

PLATE V0LTS=2 
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AVERAGE CHARACTERISTICS 
PENTODE CONNECTION 
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AVERAGE CHARACTERISTICS 

PENTODE CONNECTION 
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AVERAGE CHARACTERISTICS 
PENTODE CONNECTION 
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5718 
MEDIUM-MU TRIODE 

SUBMINIATURE TYPE 

Intended for applications where dependable performance 
under shock and vibration is paramount. 



GENERAL DATA 
Electr ical : 

Heater, for Uni potential Cathode: 

Voltage 6.3 ± 5% ac or dc volts 

Current 0.150 amp 

Direct I nterelectrode Capacitances: 

With Exter- Without Exter- 
nal Shield 

1.3 

2.4 
2.4 



Grid to Plate .... 

Input 

Output 

° Having inside diameter of 0.405" and connected to lead No. 5. 

Characteristics, Class A ( Amplifier: 

Plate Supply Voltage. . . 100 

Cathode Resistor .... 150 

Amplification Factor . . 27 

Plate Resistance .... 4650 

Transconductance .... 5800 

Plate Current 8.5 

Grid Volts (Approx.) for 

plate current of 10 /xamp -7 



nal Shield 

1.4 

2.2 

0.7 



m f 



150 

180 

27 

4150 

6500 

13.0 

-11 



volts 
ohms 

ohms 

/imhos 

ma 

volts 



Mechanical : 

Operating Position Any 

Maximum Bulb Length 1-3/8" 

Length from Button Seal to Bulb Top 

(Excluding tip) 1.075" ± 0.060" 

Diameter 0.383" ± 0.017" 

Bulb T-3 

Leads, Flexible 8 

Length 1-1/2" to 1-3/4" 

Orientation and Diameter See Dimensional Outline 

BOTTOM V I EW 



Lead No. 1- Grid 

Lead No.2-No 

Conn. 

Lead N0.3 - Heater 

Lead N0.4-N0 

Conn. 



AMPLIFIER -Class A| 
Maximum Ratings, Absolute Values: 
DC PLATE VOLTAGE 




Lead No. 5- Cathode 

Lead No. 6- Heater 

Lead No. 7 -No 

Conn. 

Lead No. 8- Anode 



165 max. volts 
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PLATE DISSIPATION 3-3 max. watts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect 

to cathode 200 max. volts 

Heater positive with respect 

to cathode 200 max. volts 

BULB TEMPERATURE (At hottest point 

on bulb surface) 250 max. °C 

Typical Operation as Resistance-Coupled Amplifier: 

See RESISTANCE-COUPLED AMPLIFIER CHART 
at end of tabulated data for this type 

Maximum Circuit Values: 

Grid-Circuit Resistance: 

For cathode-bias operation 1.2 max. megohms 

For fixed-bias operation Not recommended 

Cathode-Bias Resistance- An adequate value of cathode-bias 
resistor should be used to protect the tube in event of 
temporary failure of excitation and resultant loss in de- 
veloped bias. 

RF AMPLIFIER and OSCILLATOR - Class C 

Operation with full input is permissible up to 1000 Mc. 
Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE 165 max. volts 

DC GRID VOLTAGE -55 max. volts 

DC PLATE CURRENT 22 max. ma 

DC GRID CURRENT 5.5 max. ma 

PLATE DISSIPATION 3-3 max. watts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect 

to cathode 200 max. volts 

Heater positive with respect 

to cathode 200 max. volts 

BULB TEMPERATURE (At hottest point 

on bulb surface) 250 max. °C 

Maximum Circuit Values: 

Grid-Circuit Resistance: 

For cathode-bias operation 1.2 max. megohms 

For fixed-bias operation Not recommended 

Cathode-Bias Resistance - An adequate value of cathode-bias 
resistor should be used to protect the tube in event of 
temporary failure of excitation and resultant loss in de- 
veloped bias. 
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CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN* 

Note Kin. Max. 

Heater Current 1 0.138 0.162 amp 

Grid-to-Plate Capacitance . . 2 1.1 1.8 mif 

Input Capacitance 2 1.6 2.8 /^tf 

Output Capacitance 2 0.5 0.9 /xfif 

Amplification Factor 1,3 23 31 

Plate Current 1,3 6.0 11.0 ma 

Plate Current * 1,4 - 100 ^amp 

Transconductance 1,3 4800 6800 //mhos 

Transconductance 5,3 4500 - /zmhos 

Grid Current 1,6 - ±0.4 /xamp 

Heater-Cathode Leakage Current: 
Heater negative with 

respect to cathode .... 1,7 - 7.0 Aiamp 
Heater positive with 

respect to cathode .... 1,7 - 7.0 /zamp 
Leakage Resistance: 
Between Grid and All 

Other Electrodes Tied . . 1,8 100 - megohms 
Between Plate and All 

Other Electrodes Tied . . 1,9 100 - megohms 

Useful Power Output 1,10 600 - mw 

Each tube is stabilized before characteristics testing by continuous 
operation for at least U5 hours at room temperature and with dissipation 
values equivalent to life test conditions. 

Note l: With 6.3 volts ac or dc on heater. 

Note 2: With external shield. 

Note 3: With dc plate supply voltage of 100 volts, cathode resistor of 

150 ohms, and cathode bypass capacitor of 1000 microfarads. 
Note u: With dc plate voltage of 100 volts, and dc grid voltage of -7 

volts. 
Note 5: With 5.5 volts ac or dc on heater. 
Note 6: With dc plate supply voltage of 100 volts, cathode resistor of 

150 ohms, and grid resistor of 0.5 megohm. 
Note 7: With 100 volts dc between heater and cathode. 
Note 8: With grid 100 volts negative with respect to all other electrodes 

t ied together. 

Note 9: With plate 300 volts negative with respect to all other elec- 
trodes tied together. 

Note 10: in self-excited oscillator with dc plate voltage of 150 volts, 
grid resistor and feedback optimized to give useful power output 
at a plate current of 20 ma. and frequency of 500 Mc. 

SPECIAL RATINGS & PERFORMANCE DATA 
Shock Rating: 

Impact Acceleration 450 max. g 

Tubes are held rigid in three di fferent positions in a 
Navy Type, High Impact (flyweight) Shock Machine and are 
subjected to 450 g impact acceleration. 
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Fatigue Rating: 

Vibrational Acceleration 2.5 max. g 

Tubes are rigidly mounted and subjected in each of three 
positions to 2.5 g vibrational acceleration at 25 cycles 
per second for 32 hours. 

Uniform Acceleration Rating 1000 max. g 

Tubes are subjected in each of three positions to a 
gradually applied uniform acceleration up*to 1000 g. 

High-Frequency Vibration Performance: 

RMS Output Voltage 60 max. mv 

Under the following conditions: A 100-volt plate and 
grid-No. 2 voltage supply having an impedance not exceeding 
that of a 40-/xf capacitor, plate load resistance of 10000 
ohms, grid-No. 1 resistor of 0.1 megohm, cathode resistor 
of 150 ohms, cathode bypass capacitor of 1000 /xt, and 
vibrational acceleration of 15 g at 40 cps. 

Heater-Cycling Life Performance: 

Cycles of Intermittent Operation . . 2500 max. cycles 

Under the following conditions: With heater voltage of 
7.0 volts cycled 1 minute on and 4 minutes off, heater- 
cathode voltage of 140 volts (rms), and plate, grid-No. 2, 
and grid-No. 1 voltage = volts. 

Average Life Performance: 

The average life performance based on a 500-hour test at 
175°C ambient temperature is not less than 450 hours. This 
life test is made on sample lot of tubes with heater voltage 
of 6.3 volts; plate supply voltage of 100 volts; grid-No. 2 
supply voltage of 100 volts; dc heater-cathode voltage 
(heater positive with respect to cathode) of 200 volts; 
cathode resistor of 150 ohms; and grid-No. 1 resistor of 
1 megohm. 

The 500-hour end-point limits for the 5840 with heater 
voltage of 6.3 volts, plate supply voltage of 100 volts, 
grid-No. 2 supDly voltage of 100 volts, cathode resistor of 
150 ohms bypassed by capacitor having a maximum reactance 
of 3 ohms, and dc heater-cathode voltage of 100 volts with 
heater either positive or negative with respect to cathode 
are: transconductance, 3250 micromhos minimum; heater- 
cathode leakage current, 20 microamperes maximum; and grid- 
No. 1 current, +0.9 microampere maximum or -0.9 microampere 
maximum. 
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OPERATING CONDITIONS AS RESISTANCE-COUPLED AMPLIFIER 


Plate-Supply Voltage 
Plate Load Resistor 
Grid-No. 1 Resistor-o 


100 


volts 
meg 
meg 


0.047 


i 0.10 


| 0.27 


0.10 0.27 


0.27 0.47 


0.27 0.47 


Cathode Resistor 


1000 1200 


2200 2700 


6800 8200 


ohms 


Sig. Input Volt, (rms) 


0.5 0.5 


0.5 0.5 


0.5 0.5 


volt 


Output Voltage (rms) 


8.2 8.5 


8.2 8.2 


7.3 7.4 


volts 


Voltage Gain 4 


16.4 17.0 


16.4 16.4 


14.6 14.8 




Distortion 


3.9 3.2 


3.0 2.71 


3.4 2.8 


% 


Sig. input Volt, (rms)* 


0.59 0.70 


0.67 0.81 


0.75 0.86 


volt 


Output Voltage (rms) 


9.7 11.75 


II. \3.i 


II. 12.7 


volts 


Voltage Gain 4 


16.4 16.8 


16.4 16.2 


14.6 14.8 




Distortion 


4.5 4.7 


4.1 4.6 


5.0 5.0 


% 




Plate-Supply Voltage 
Plate Load Resistor 
Grid-No. 1 Resistor 


200 


volts 
meg 
meg 


0.047 


0.10 


J 0.27 


0.10 0.27 


0.27 0.47 


0.27 0.47 


Cathode Resistor 


820 1000 


1800 2200 


4700 5600 


ohms 


Sig. Input Volt. ( rms) 


1.0 1.0 


1.0 1.0 


1.0 1.0 


volt 


Output Voltage (rms) 


19.0 19.5 


18.6 18.1 


16.2 16.2 


volts 


Voltage Gain 4 


19.0 19.5 


18.6 18.1 


16.2 16.2 




Distortion 


4.0 3.3 


3.2 3.1 


3.8 3.2 


% 


Sig. Input Volt, (rms)* 


1.23 1.45 


1.43 1.56 


1.34 1.58 


volts 


Output Voltage (rms) 


23.4 28.0 


26.0 28.2 


21.6 25.0 


volts 


Voltage Gain 4 


19.0 19.3 


18.2 18.1 


16.1 15.8 




Distortion 


5.0 5.0 


4.9 5.0 


5. 1 5. 1 


% 


° of following stage. 








* Ratio of signal output to signal input. 






Maximum value to swing the grid of 


resistance-coupled amplifier t 


ube to 


the point where its grid no.i starts to draw current. 




Note: Coupling capacitors should be 


selected to g 


ive desired fre 


quency 


response. Cathode resistors should be adequa 


tely bypassed. 
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5719 
HIGH-MU TRIODE 

SUBMINIATURE TYPE 

Intended for applications where dependable performance 

under shock and vibration is paramount. 




GENERAL DATA 
Electrical: 

Heater, for Uni potential Cathode: 

Voltage 6.3 ±5% 

Current 0.150 

Direct Interelectrode Capacitances: 

With Exter- 
nal Shield 

Grid to Plate 0.8 

Input 1.9 

Output ........ 2.2 

Having inside diameter of 0.405" and connecti 

Characteristics, Class A| Amplifier: 



100 

1500 

70 

41000 

1700 

0.73 



-2.5 



. . . ac or dc 


volts 




. amp 


Without Exter- 




nal Shield 




0.8 


m^ 


1.7 


w* 


0.6 


fifif 


1 to cathode. 




150 


volts 


680 


ohms 


70 




30500 


ohms 


2300 


/xmhos 


1.85 


ma 



-3.8 



volts 



Plate Supply Voltage 
Cathode Resistor . . 
Ampl if i cat ion Factor 
Plate Resistance . . 
Transconductance . . 
Plate Current .... 
Grid volts (Approx. ) 
for plate current 
of 10 /xamp . . . 

Mechanical: 

Operating Position Any 

Maximum Bulb Length - 1-3/8" 

Length from Button Seal to Bulb Top 

(Excluding tip) 1.075" ± 0.060" 

Diameter 0.383" ± 0.017" 

Bulb T-3 

Leads, Flexible 8 

Length 1-1/2" to 1-3/4" 

Orientation and Diameter .... See Dimensional Outline 
BOTTOM VIEW |n general section 

Lead No. 1 -Grid 

Lead No. 2 -No 

Conn. 

Lead No. 3- Heater 

Lead N0.4-N0 

Conn. 




Lead 


No.5- 


- Cathode 


Lead 


N0.6- 


- Heater 


Lead 


No.7- 


-No 
Conn. 


Lead 


N0.8- 


-Plate 



AMPLIFIER -Class A, 
Maximum Ratings, Absolute Values: 
PLATE VOLTAGE .^ 



165 max. volts 
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5719 
HIGH-MU TRIODE 



GRID VOLTAGE . t 






-55 max. 
3.3 max. 


volts 
ma 


PLATE CURRENT 






PLATE DISSIPATION 




. 


3.55 max. 


watt 


PEAK HEATER-CATHODE VOLTAGE: 










Heater negative with respect to cathode 




200 max. 


volts 


Heater positive with respect to cathode 


, 


200 max. 


volts 


BULB TEMPERATURE (At hottest 


point 








on bulb su 


rface) . . . 


. 


250 max. 


°C 


Typical Operation as Resistance-Coupled Ampli 


fier: 




See RESISTANCE-COUPLED AMPLIFIER CHART 




at end of tabulat 


ed data for 


this 


type 




Maximum Circuit Values: 










Grid-Circuit Resistance: 










For cathode-bias operation 




1.. 


I max. 


megohms 


For fixed-bias operation . 






Not recommended 


CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 


* 




Note 


Min. 


Max. 




Heater Current 


1 


0.138 


0.162 


amp 


Grid-to-Plate Capacitance . 


2 


0.6 


1.0 


^f 


Input Capacitance 


2 


1.2 


2.2 


W* 


Output Capacitance 


2 


0.4 


0.8 


fjp.i 


Amplification Factor .... 


1.3 


60 


80 




Plate Current 


1.3 


0.5 


0.9 


ma 


Plate Current 


1.4 


- 


50 


/xarnp 


Transconductance 


1.3 


1400 


2000 


jxmhos 


Transconductance 


5,3 


1300 


- 


/xmhos 


Grid Current ...'..... 


1.6 


- 


±0.3 


/xamp 


Heater-Cathode Leakage 










Current: 










Heater negative with 










respect to cathode . . . 


1,7 


- 


7.0 


/iamp 


Heater positive with 










respect to cathode . . . 


1,7 


- 


7.0 


/xamp 


Leakage Resistance: 










Between Grid and Al 1 










Other Electrodes Tied 










Together .... 


1,8 


100 


- 


megohms 


Between Plate and All 










Other Electrodes Tied 










Together .... 


1.9 


100 


- 


megohms 


* Each tube is stabilized before 


characteristics testing by continuous 


operation for at least U5 hours at room temperature and with dissipation 


values equivalent to life test c 


ond it ions. 








Note l: With 6.3 volts ac or dc on 


heater. 








Note 2: Without external shield. 










Note 3: With plate supply voltage 


of 100 volts, 


cathode resistor of 150 


ohms, and cathode bypass capacitor of 1000 microfarads. 
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lote it: With dc plate voltage of 100 volts, and dc grid voltage of -2.5 
volts. 

Note 5: With 5.7 volts ac or dc on heater. 

lote 6: with plate supply voltage of 100 volts, cathode resistor of 1500 
ohms, cathode bypass capacitor of 1000 microfarads and grid re- 
sistor of 0.1 megohm. 

note 7: with 100 volts dc between heater and cathode. 

Note 8: with grid 100 volts negative with respect to all other electrodes 
tied together. 

Note 9: with plate 300 volts negative with respect toall other electrodes 
tied together. 

SPECIAL RATINGS & PERFORMANCE DATA 
Shock Rating: 

Impact Acceleration 450 max. g 

Tubes are held rigid in three different positions in a Navy Type, High 
impact (flyweight) Shock Machine and are subjected to 450 g impact 
acceleration. 

Fatigue Rating: 

Vibrational Acceleration 2.5 max. g 

Tubes are rigidly mounted and subjected in each of three positions to 
2.5 g vibrational acceleration at 25 cycles per second for 32 hours, 

Uniform Acceleration Rating: IOOO max. 

Tubes are subjected in each of three positions to a gradual ly applied 
uniform acceleration up to 1000 g. 

Low-Frequency Vibration Performance: 

RMS Output Voltage 25 max. mv 

Under the following conditions: A 150-volt plate voltage suppty having 
an impedance not exceeding that of a 40 ^tf capacitor, plate load re 
sistance of 10000 ohms, grid resistor of 0.1 megohm, cathode resistor 
of 1500 ohms, cathode bypass capacitor of 1000 /*f, and vibrational 
acceleration of 15 g at 40 cps. 

Heater-Cycling Life Performance: 

Cycles of Intermittent Operation 2500 min. cycles 

Under the following conditions: With heater voltage of 7.0 volts 
cycled I minute on and 4 minutes off, heater-cathode voltage of 140 
volts (rms), and plate and grid voltage = volts. 

Average Life Performance: 

The average life performance based on a 500-hour test at I75°C ambient 
temperature is not less than 450 hours. This life test is made on 
sample lot of tubes with heater voltage of 6.3 volts; plate supply volt- 
age of 100 volts; dc heater- cathode voltage (heater positive with 
spect to cathode) of 200 volts; cathode resistor of 1500 ohms; and 
grid resistor of I megohm. 
The 500-hour end-point limits for the 5719 with heater voltage of 6.3 
volts, plate supply voltage of 100 volts, cathode resistor of 680 ohms 
bypassed by capacitor having a maximum reactance of 3 ohms, and dc 
heater-cathode voltage of 100 volts with heater either positive or 
negative with respect to cathode are: transconductance, IOOO micromhos 
minimum; heater-cathode leakage current, 20 microamperes maximum; and 
grid current, +0.9 microampere maximum or -0.9 microampere maximum. 
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Plate Supply Voltage 

Plate Load Resistor 
Grid Resistor 
Cathode Resistor 

Signal Input Volts (rrns) 

Output Volts (rms) 

Gain* 

Distortion 

Signal Input Volts (rrns)* 

Output Volts (nre) 

Gain* 

Distortion 



Plate-Supply Voltage 
Plate Load Resistor 
Grid Resistor 

Signal input Volts (rms) 

Output Volts (rms) 

Gain* 

Distortion 

Signal Input Volts (rms)* 

Output Volts (rms) 

Gain* 

Distortion 



OPERATING CONDITIONS AS RE- 
Cathode-Bias 
100 



0.1 


0.1 


0.27 


0.27 


0.47 


0.27 


0.47 


0.47 


1.0 


0.47 


2700 


2700 


5600 


6800 


10000 


0.1 


0.1 


0.1 


0.1 


0.1 


3.7 


3.9 


4.1 


4.2 


3.95 


37 


39 


41 


42 


39.5 


2.4 


2.1 


2.1 


1.8 


2.4 


0.20 


0.20 


0.20 • 


0.26 


0.20 


7.3 


7.7 


8.1 


10.7 


7.8 


36.5 


38.5 


40.5 


41.2 


39 


5.0 


4.5 


4.3 


4.9 


5.0 



Zero-Bias 



100 



0.1 


0.1 


0.27 


0.27 


0.47 


0.27. 


0.47 


0.47 


1.0 


0.47 


0.1 


0.1 


0.1 


0.1 


0.1 


3.8 


4.0 


4.3 


4.55 


4.2 


38 


40 


43 


45.5 


42 


2.2 


2.0 


1.9 


1.6 


2.1 


0.2 


0.21 


0.22 


0.26 


0.2 


7.25 


7.9 


8.95 


II 


7.9 


36.2 


37.6 


40.6 


42.4 


39.5 


5.0 


4.8 


4.9 


4.8 


4.8 



Note l: coupling capacitors should be selected to give 
desired frequency response* cathode resistor 
should be adequately bypassed. 

of following stage. 
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SISTANCE-COUPLED AMPLIFIER 
Operation 









200 






0.47 


0.1 


0.1 


0.27 


0.27 


0.47 


0.47 


1.0 


0.27 


0.47 


0.47 


1.0 


0.47 


1.0 


10000 


1500 


1800 


3300 


3900 


5600 


6800 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


4.3 


4.4 


4.6 


4.9 


5.0 


4.8 


5.0 


43 


44 


46 


49 


50 


48 


50 


1.7 


0.7 


0.7 


0.9 


0.7 


0.9 


0.7 


0.25 


0.51 


0.61 


0.50 


0.59 


0.49 


0.64 


10.7 


22 


27 


24.2 


29 


23.2 


31.6 


42.8 


43.1 


44.3 


48.4 


49.2 


47.3 


49.4 


4.5 


3.9 


5.0 


4.5 


4.5 


5.0 


5.0 



Operation 









200 








0.47 


0.1 


0.1 


0.27 


0.27 


0.47 


0.47 


1.0 


0.27 


0.47 


0.47 


1.0 


0.47 


1.0 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


4.55 


4.7 


4.9 


5.35 


5.4 


5.2 


5.4. 


45.5 


47 


49 


53.5 


54 


52 


54 


1.6 


0.4 


0.4 


0.8 


0.7 


0.9 


0.7 


0.27 


0.59 


0.63 


0.54 


0.65 


0.5 


0.63 


11.3 


25 


27.7 


25.8 


31.5 


23.5 


30.5 


41.8 


42.4 


43.9 


47.7 


48.5 


47 


48.4 


5.0 


4.9 


5.0 


4.9 


5.0 


5.0 


4.8 



Maximum value to swing the arid of resistance-coupled 

amplifier tube to the point where its grid starts to 
draw current. 

* Ratio of signal output to signal input. 



volts 

megohm 

megohm 

ohms 

volt 
volts 

per cent 
volt 
volts 

per cent 



megohm 
megohm 

volt 
volts 

per cent 

volt 
volts 

per cent 
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5726 
TWIN DIODE 

MINIATURE TYPE 

Intended for applications where dependable perform- 
ance under shock and vibration Is paramount. 
The 5726 Is a "premium" version 
of the 6AL5V. 




1 GENERAL DATA 




■lectr ical : 




Heater, for Uni potential Cathodes: 




Voltage 6.3 ± 10% 


. . ac or dc vol ts 


Current 0.3 


amp 


Resonant Frequency (Each unit, approx.) . 


. 700 Mc 


Direct Interelectrode Capacitances 




(With external shield JETEC No. 316) : 


\ Unit Mo.i: 




Plate to Cathode + External Shield, 




Heater, and Internal Shield . . . . 


. 3.2 /^f 


Cathode to Plate + External Shield, 




Heater, and Internal Shield . . . . 


. 3.9 M^f 


Unit No. a: 




Plate to Cathode + External Shield, 




Heater, and Internal Shield . . . . 


. 3.2 mif 


Cathode to Plate + External Shield, 




Heater, and Internal Shield . . . . 


• 3.9 ^ 


Plate of Unit No.l to Plate of Unit No. 2* 


0.026 max. /i^f 


Mechanical : 




Mounting Position 


Any 


Maximum Overall Length 


1-3/4" 


Maximum Seated Length 


1-1/2" 




tip) 1-1/8" ±3/32" 


Maximum Diameter 


3/4" 




T-5-1/2 


(Base Small-Button Miniature 


'-Pin (JETEC No.E7-l) 


BOTTOM VIEW 




Pin 1- Cathode of G) (J) 


Pin 5 -Cathode of 


Diode Unit JH>cCX 


Diode Unit 


No.l (a/^^Ae) 


No. 2 


Pin 2 -PI ate of lA& "H\l 


Pin 6- Internal 


Diode Unit (tV\ /TT1 jh\ 


Shield 


\ No * 2 ^\<2?S 
Pin 3 -Heater (?) 


Pin 7- Plate of 


Diode Unit 


Pin 4 -Heater 


No.l 


HALF-WAVE RECTIFIER 




Maxiaum Ratings, Absolute Values: 




PEAK INVERSE PLATE VOLTAGE 


360 max. volts 


teAK PLATE CURRENT PER PLATE 


60 max. ma 


• With external and internal shield connected to 


ground. 
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HOT-SWITCHING TRANSIENT PLATt CURRENT 






For duration of 0.2 second maximum . . . 


350 max. 


ma 


DC OUTPUT CURRENT PER PLATE 


10 max. 


ma 


PEAK HEATER-CATHODE VOLTAGE: 






Heater negative with respect to cathode 


360 max. 


volts 


Heater positive with respect to cathode 


360 max. 


volts 


Typical Operation: 






The two units may be used separately < 


»r in paralle 


I 


AC Plate-Supply Voltage 






Per Plate (RMS) 


117 


volts 


Minimum Total Effective Platen-Supply 






Impedance Per Plate 


300 


ohms 


OC Output Current Per Plate 


9 


ma 


Shock and Vibration Tests: 






These tests are made as indicated in the JAN Specifications: 


JAN 1-A for Electron Tubes, May 1946 under the sect 


ion as 


follows: 






Section F6b (9e) Shock Test: 






Instantaneous Impact Acceleration . . 


700 max. 


9 


Section F6b (9f) Vibration Test: 






Vibrational Acceleration 


2.5 max. 


9 


Neater Cycling Life Test: 






This test is made as indicated in the JAN 


Spec i f i cat i ons JAN 


1-A for Electron Tubes for type 5726/6AL5W 






Cycles of Intermittent Operation: 






At a heater voltage of 7.5 volts . . . 


2000 min. 


cycles 


CHARACTERISTICS RANGE VALUES FOR EQUIPMENT 0ESI6I 




Mote Min. Max. 




Heater Current 1 


.275 0.325 


amp 


Direct Interelectrode 






Capacitances (With external 






shield JETEC No.316): 






Unit M0.1: 






Plate to Cathode + External 






Shield, Heater, and Internal 






Shield .... - 


2.4 4.0 


W*$ 


Cathode to Plate «■ External 






Shield, Heater, and Internal 






Shield .... - 


2.8 4.4 


m i 


Unit Mo. a: 






Plate to Cathode + External 






Shield, Heater, and Internal 






Shield .... - 


2.4 4.0 


w\ 


Cathode to Plate* External 






Shield, Heater, and Internal 






Shield .... - 


2.8 4.4 


m 1 
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Plate of Unit No.l to Plate of 

Unit No. 2 2 

Plate Current (Per Plate) ... 1,3 



Max. 

0.026 



40 



/iftf 
ma 



htote 1: With 6.3 volts ac on heater. 

Bote 2: With external and internal shield connected to ground. 

iHote 3: With dc plate voltage* 10 volts. Each unit tested separately with 
electrodes of opposite unit grounded. 







AVERAGE PLATE 


CHARACTERISTIC 






1 I 

type 5726 
E f «*.3 VOLTS 






































* 


















y 


* 


ft. 

1 
















• 


* 
* 
• 




i 
w 












3 


4 

4' 








4 
ft. 










0^' 


^ 


















X 
( ^ 


*» 






































J 


! 




1 




b 




i 


i 



IX PLATE VOLTS 
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HALF-WAVE RECTIF ICATION -SINGLE DIODE 




-30 -20 -10 

DC VOLTS DEVELOPED BY DIODE 

nIE 7, 1944 TUBE DEPARTMENT 92CM-656I 
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5734 
MECHANO -ELECTRONIC TRANSDUCER 




TRIODE TYPE 



GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 

Voltage 6.3 

Current 0.15 



ac or dc volts 
amp 



Mechanical : 

Mounting Position Any 

Maximum Angular Defl ect ion of Plate Shaft .... ±0.5 degree 
Maximum Overal 1 Length (Excluding flexible leads). . . . 1.300" 

Maximum Diameter 0.328" 

Envelope Metal Shell MT-2-1/4 

Terminal Connections, BOTTOM VIEW 




Lead 4- Heater 
Lead 5- Grid 
Lead 6- Heater 

Maximum Ratings, Design- Center Values: 

DC PLATE-SUPPLY VOLTAGE 

DC PLATE CURRENT 

PLATE DISSIPATION 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode. . . . 
Heater positive wi th 

respect to cathode. . . . 

Typical Operation: 

DC Pi ate- Supply Voltage 

DC Grid Voltage 

Amplification Factor 4 

Plate Resistance 4 

Transconductance 4 

DC Plate Current 4 

Load Resistance 

Deflection Sensitivity^ 



Lead 7- Cathode, 
Internal 
Shield 

Shell -Plate 



Moment of Inertia 

of Plate* 3.4 

Rotational Compliance! , m fO.0013 x 10~ 3 
of Diaphragm*/* ' ' \ 0.075 

For plate shaft In undetected position 



300 


max. 


. . volts 


5 


max. 


. . ma 


0.4 


max. 


. . watt 


90 


max. 


. . volts 


90 


max. 


. . volts 


300 




. . volts 







. . volts 


20 






72000 




. . ohms 


275 




mi cromhos 


1.5 




. . ma 


75000 




. . ohms 


f 40 


. volts/ degree 


12300 


. vc 


1 ts/ radian 



mil 1 igram cm 2 
radian/dyne cm 
degree/ gram cm 



Average change in voltage across 75000-ohm plate-load resistor 
plate shaft is deflected from -0.5 to +0.5 degree. 
The plane of deflection of the plate shaft must coincide with 
through terminal ho. 5 and the axis of the tube. 
^Based on external plate-shaft length of 1/8" and the center of the dia 
phragm as pivot. ^ 



when the 
the pi ane 
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OPERATING PRINCIPLES 

The plate shaft extends through the center of a thin 
metal diaphragm. Angular d I sp I acement of the plate shaft 
changes the distance between the fixed grid and the plate 
and results in a change in the plate current. The 
plane of deflection of the plate shaft coincides with 
the plane through terminal No.5andthe axis of the tube. 

The part of the plate shaft within the tube has a 
minimum free cantilever resonance of 12000 cycles per 
second permitting, with suitable mechanical coupling to 
the external end of the plate shaft, measurements of 
vibration up to 12000 cycles per second. 

OPERATING NOTES 

The 5734 may be mounted by means of a supporting 
clamp which should firmly grip the metal shell of the 
tube within the designated clamping space indicated on 
the Outline Drawing. It is essential, however, that 
the pressure exerted on the shell by the clamp be held 
to a minimum to prevent possible fracture of the seals. 

Under no circumstances should the plate shaft be 
displaced from its normal position by more than 0.5 
degree. A larger displacement of the plate shaft will 
distort the flexible diaphragm and may damage the tube 
e I ect rodes. 

A non-corrosive flux must be used in soldering the 
actuating stylus to the plate shaft. Unless this pre- 
caution is observed, the plate shaft and the diaphragm 
will be damaged. 
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PLATE 

SHAFT .125 

U-/.090" ±030 " 
MAX. 




"INCLUDING 
ECCENTRICITY 



375 MIN. TINNED 
SECTION 



SEE NOTE 2 

MT 2 I4 
METAL SHELL 

4 TERMINAL 

LEADS 

015" DIA. 



BOTTOM VIEW 



NOTE I: TUBE SUPPORTING CLAMP ON METAL SHELL MUST BE 
WITHIN THIS SPACE, AND SHOULD BE FASTENED ONLY TIGHT 
ENOUGH TO INSURE GOOD CONTACT FOR THE PLATE CONNECTION. 
NOTE 2: THE PLANE OF DEFLECTION OF THE PLATE SHAFT 
WILL COINCIDE WITH THE PLANE THROUGH TERMINAL LEAD 
No. 5 AND THE AXIS OF THE TUBE. 
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AVERAGE CHARACTERISTICS 
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5734 
AVERAGE CHARACTERISTICS 
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- E. 




p = 6.3 VOLTS - ~ PLATE SHAFT IN UNDEFLECTED POSITION 
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5750 
PENTAGRID CONVERTER 

7-PIN MINIATURE TYPE 

For use as a combined mixer and oscillator tube 
particularly in mobile and aircraft communications 
receivers in which dependability is paramount. 
This "premium" type is similar to the 6BE6. 




GENERAL DATA 
Electrical: 

Heater, for Uni potent ial Cathode: 

Voltage 6.3 ac or dc volts 

Current 0.3 amp 

rect Interelectrode Capacitances: 

Grid No. 3 to all other elec- 
trodes (RF input) 

Plate to all other electrodes 

(Mixer input) 

Grid No.l to all other elec- 
trodes (Oscillator input) 

Grid No. 3 to plate 

Grid No. 3 to grid No.l 

Grid No.l to cathode & grid No. 5 . . . 

Cathode & grid No. 5 to all other 

electrodes except grid No.l id fifx 

Mechanical : 

Operating Position Any 

Maximum Overall Length 2-1/8" 

Maximum Seated Length 1-7/8" 

Length, Base Seat to Bulb Top 

(Excluding tip) 1-1/2" ±3/32" 

Diameter 650" to 0.750" 

Dimensional Outline See General Section 

Bulb T5-1/2 

iase Small-Button Miniature 7-Pin (JEDEC No.E7-l 

Basing Designation for BOTTOM VIEW 7CH 



7.1 

7.6 

5.5 

0.3 max. 
.15 max. 
3 

15 







Pin 1 -Grid No.l 
Pin 2- Cathode, 

Grid No. 5 
Pin 3-Heater 
Pin 4- Heater 



CONVERTER 

Maximum Ratings, Absolute Values: 
PLATE VOLTAGE 

GRI[>-No.3 (CONTROL-GRID) VOLTAGE: 

Negative-bias value 

Positive-bias value 

GRIDS-No.2 & No. 4 (SCREEN-GRID) 
SUPPLY VOLTAGE 

o. 



Pin 5- Plate 
Pin 6 -Grid No. 2, 
Grid No. 4 
Pin 7-Grid No. 3 



330 max. volts 



55 max. 
max. 



vol ts 
vol ts 



330 max. vol ts 



See next page. 
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5750 
PENTAGRID CONVERTER 



grids-no. 2 & n .4 voltage 

total cathode current 

GRIDS-No.2 & No. 4 INPUT 

PLATE DISSIPATION 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect 

to cathode 

Heater positive with respect 

to cathode 

BULB TEMPERATURE (At hottest point 
on bul b surface) 



110 


max. 


vol ts 


15.5 


max. 


ma 


1.1 


max. 


watts 


1.1 


max. 


watts 


100 


max. 


vol ts 



100 max. volts 



165 max. 



°C 



volts 

ohms 

megohm 

/imhos 

ma 

ma 



Characteristics: 

Vith Separate Excitation* 

Plate Voltage 100 250 volts 

Grids-No. 2 & No. 4 Voltage 100 100 volts 

Grid-No. 3 Voltage -1.5 -1.5 volts 

RMSGrid-No.l (Oscillator-grid) 

Voltage 10 10 

Grid-No. 1 Resistor 20000 20000 

Plate Resistance (Approx.) 0.4 1 

Conversion Transconductance 455 475 

Plate Current 2.6 2.6 

Grids-No. 2 & No. 4 Current 7.5 7.5 

Grid-No. 1 Current 0.5 0.5 ma 

Total Cathode Current 10.6 10.6 ma 

Grid-No. 3 Voltage (Approx.) for 

conversion transconductance of: 

10 /umhos -30 -30 volts 

100 ^mhos -6 -6 volts 

Oscillator Characteristics (Not Oscillating): 1 

Plate & Grids-No. 2 & No. 4 Voltage. . . . 

Grid-No. 3 Voltage 

Grid-No. 1 Voltage. 

Amplification Factor*. . . . 

Oscillator Transconductance* 

Cathode Current 

Grid-No. 1 Voltage (Approx.) for 

plate /za. = 10 



100 





22.5 

7800 

25 

-11 



volts 
volts 
vol ts 

/umhos 
ma 



th separate excitation correspond very 
i a self-excited oscillator circuit oper- 



Without external shield. 

The characteristics shown 

closely with those obtained 

ating with zero bias. 

With grids No. 2 & No.u connected to plate. 

Between grid No.l and grids No. 2 A No.u connected to plate. 

SPECIAL RATINGS & PERFORMANCE DATA 
Shock Rating: 

Impact Acceleration 450 max. g 

This test is performed in a Navy-Type, H i gh- I mpact ( f I y— 
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5750 
PENTAGRID CONVERTER 




weight) Shock Machine. 

Fatigue Rating: 

Vibrational Acceleration 2.5 max. g 

This test is performed for a period of 100 hours minimum at 
a frequency of 25 cycles per second. 

Heater-Cycling Life Performance: 

Cycles of Intermittent Operation 2000 min. cycles 

Under the following conditions: heater volts = 7.5 cycled 
one minute on and one minute off, heater 135 volts positive 
with respect to cathode, and all other elements connected 
to ground. 

CURVES 

shown under Type 6BE6 in the Receiving-Tube 

Section also apply to the 5750 
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5751 
HIGH-MU TWIN TRIODE 

9-PIN MINIATURE TYPE 

Intended for applications where dependable performance 

under shock and vibration is paramount 




Electrical: 

Heater, for Unipotentia 
Heater Arrangement 
Voltage (AC or DC) . 
Current 


GENERAL I 

1 Cathodes 

. . . 12 
. . . 0.1 


)ATA 

Series 

.6 ± 10% 
75 

er: 

100 

-1 

70 

58000 

1200 

0.9 


Para 

6.3 
0.35 

250 

-3 

70 

58000 

1200 

1.0 


llel 
t 10% 


volts 
amp 

volts 
volts 

ohms 

^hos 

ma 

Any 


Characteristics, Class 
Plate Voltage .... 


A, Anpiifi 


Grid Voltage 




Amplification Factor . 




Plate Resistance . . . 




Transconductance . . . 
Plate Current .... 




Mechanical: 




Maximum Overall Length 
Maximum Seated Length 
Length, Base Seat to Bi 
Maximum Diameter . . . 








! " i 

9/16" 


2-3/16" 

-15/16" 

±3/32" 

7/8" 

r-6-1/2 

D.E9-1) 

of 

No.l 
of 

No.l 
de of 

No.l 
r 
Tap 

volts 

volts 

volts 

watt 

volts 
volts 

°C 


j 1 b Top (Excluding tip). 1- 


Bulb 










Base .Small-Button Noval 9- 

BOTTOM V 1 EW 
Pin 1- Plate of ^ 

Unit No.*2 ©^^® 
Pin 2-Grid of r> /fr^^S v ^ 

Unit No. 2 ^t&tZ — (X^ 
Pin 3 -Cathode of (TV^jlT^T-^T) 

Unit No.2 ^C^C< 

Pin 4 -Heater Qj '*© 

Pin 5 -Heater 

Values are for each uni 
Maximum Ratings, Absolute Values: 
PLATE VOLTAGE 


-Pin (JETEC N< 

Pin 6 -PI ate 

Unit 
Pin 7-Grid 

Unit 
Pin 8-Catho 

Unit 
Pin 9-Heate 

Mid- 

t 

330 max. 

55 max. 

max. 

0.8 max. 

100 max. 
100 max. 

165 max. 


GRID VOLTAGE: 

Negative bias value 
Positive bias value 

PLATE DISSIPATION . . 














PEAK HEATER-CATHODE VOL 
Heater negative with 
Heater positive with 

BULB TEMPERATURE (At he 
bulb surl 


JAGE: 

respect to cathode 
respect to cathode 

jt.test point on 
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5751 
HIGH-MU TWIN TRIODE 



0.160 


0.190 


amp 


55 


85 




0.4 


1.8 


ma 


- 


10.5 


/iamp 


900 


1600 


£imhos 


- 


0.4 


/xamp 



CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN* 
Note Min. Max. 

Heater Current 1 

Amplification Factor 1,2 

Plate Current 1,2 

Plate Current 1,3 

Transconductance 1,2 

Reverse Grid Current 1,4 

Heater-Cathode Leakage Current: 

Heater negative with respect 

to cathode 1,5 - 10 /xamp 

Heater positive with respect 

to cathode 1,5 - 10 /xamp 

Leakage Resistance: 

Between Grid and All Other 

Electrodes Tied Together 1,6 500 - megohms 
Between Plate and All Other 

Electrodes Tied Together 1,7 500 - megohms 

* Each tube Is stabilized before characteristics testing by continuous 
operation for at least 45 hours at room temperature and with dissipa- 
tion values equivalent to life test conditions. 

Note 1: With 12.6 volts ac or dc on heater (series connected). 

Note 2: With dc plate voltage of 250 volts and dc grid voltage of -9 
volts. Each unit is tested separately. Electrodes of unit not 
under test are grounded. 

Mote 3> With dc plate voltage of 250 volts, plate load resistance of 0.1 
megohm, and dc grid voltage of -10.5 volts.. Each unit is tested 
separately. Electrodes of unit not under test are grounded. 

Note 4: With dc plate voltage of 250 volts, grid resistor of 1.0 megohm 
and dc grid voltage of -3 volts. Each unit Is tested separately 
Electrodes of unit not under test are grounded. 

Note 5: With 100 volts dc between heater and cathode, and units connected 
in parallel. 

Note 6: With grid 100 volts negative with respect to all other electrodes 
tied together. 

Note 7: With plate 300 volts negative w*lth respect to all other elec- 
trodes tied together. 

SPECIAL RATINGS ft PERFORMANCE DATA 

Shock Rating: 

Impact Acceleration 600 max. g 

Tubes are held rigid in three different positions in a 
Navy Type, High Impact (flyweight) Shock Machine and are 
subjected to 600 g impact acceleration. 

Fatigue Rating: 

Vibrational Acceleration 2.5 max. g 

Tubes are rigidly mounted and subjected In each of three 
positions to 2.5 g vibrational acceleration at 25 cycles 
per second for 32 hours. 
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5751 
HIGH-MU TWIN TRIODE 




Low-Frequency Vibration Performance: 

RMS Output Voltage 100 max. mv 

Under the following conditions and with units connected 
in parallel; heater voltage of 12.6 volts (series con- 
nected!, dc plate voltage of 250 volts, dc grid voltage 
of -3 volts, plate load resistance of 2000 ohms, and vi- 
brational acceleration of 2.5 g at 25 cycles per second. 

Heater-Cycling Life Performance: 

Cycles of Intermittent Operation 2000 min. cycles 

Under the following conditions and with parallel heater 
arrangement: heater voltage of 7.5 volts cycled one minute 
on and one minute off, heater 100 volts positive with re- 
spect to cathode, and plate and grid voltage =0 volts. 
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5751 
AVERAGE CHARACTERISTICS 




FOR EACH UNIT 
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5794 
FIXED-TUNED OSCILLATOR TRIODE 

"PENCIL TYPE" WITH INTEGRAL RESONATORS 
For radiosonde service at 1680 Mc 




The 5794 is the same as the 6562 except for the following items: 

Mechanical: 

Dimensions See Dimensional Outline 

Terminal Connections (See Dimensional Outline): 



H - Heate 
K - Cathode 



r ~C0 




G - Grid 
P - Plate 



OPERATING CONSIDERATIONS 

The flexible heater leads of the 5794 are usually soldered 
to the circuit elements. Soldering of these connections 
should not be made closer than 3/4" from the end of the 
tube. [f this precaution i s not followed, the heat of the 
soldering operat ion may crack the glass seals of the leads 
and damage the tube. Under no circumstances should any of 
the electrodes be soldered to the circuit elements. Con- 
nections to the electrodes should be made by spring con- 
tact on ly . 

The 5794 should be supported by a suitable clamp around 
the metal shell either above or below the frequency-ad- 
justment screw. It is essential, however, that the pres- 
sure exerted on the shell by the c I amp be held to a min- 
imum because excessive pressure can d i stort the reasonators 
and result in a change of frequency. 

The plate and cathode connections should have flexible 
leads which will accommodate variations in the relative 
pos i t i ons of the plate and cathode terminals in individual 
tubes. 

The 5794 may be mechanically tuned by adjustment of the 
frequency-adjustment screw located on the metal shell of 
the tube. A clockwise rotation of the frequency-adjust- 
ment screw will decrease the frequency, while a counter- 
clockwise rotation will increase the frequency. The range 
of adjustment provided by the screw is ±12 megacycles. 



■*- Indicates a change. 
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5794 
FIXED-TUNED OSCILLATOR TRIODE 



CRIO TERMINAL 
0.865"± 0.015" DIA 



FREQUENCY- 

ADJUSTMENT 

SCREW 




0.980 
MAX. 



0.283 ± 0.062 



' ,016 // 
±0.188" 



1.585 
MAX. 



J 



RF COAXIAL 

OUTPUT TERMINAL 

0151*10.003 "DIA. 

PLATE TERMINAL 
'0.305"± 0.010" DIA. 

0^325* 
MIN. 



±0.010 



. 0.200" MIN. 

: 4 



-0.250 
MAX. 



-0.270 MAX. 



, , j J jf j| ga=a "| T/0. 20o"m I N 

0.400' nnAft l I TO^-Q-'SO" t 

MAX. MAX. JT~_JU_ CATHODE TERMINAL 
-t 1 T B y IF t 0.305'i 0.010" DIA. 

t «k- T f r~t — . 080 -max. 



1.750' 
1 
0.0l6%0.002 i '-0X)0l DIA, 
2-HEATER TERMINALS 



0.080 MAX. 
UNTINNED LENGTH 

r U-4 0.1 1 5" 1 0.040" AT 

TERMINAL TIPS 
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5814 
MEDIUM-MU TWIN TRIODE 

MINIATURE TYPE 

Intended for applications where dependable performance 

under shock and vibration is paramount 




Parallel 

6.3 ±10% volts 
0.35 amp 



GENERAL DATA 
Electrical: 

Heater, for Uni potential Cathodes: 
Heater Arrangement Series 

Voltage (AC or DC) . . . 12.6 ±10% 
Current 0.175 

Direct I ntere.lect rode Capacitances (No external shield): 
Unit ffo.i Unit No. a 

Grid to Plate 1.5 1.5 /*xf 

Input 1.6 1.6 wrf 

Output 0.50 0.35 wrf 

Characteristics, Class A ( Amplifier: 

Plate Voltage 100 

Grid Voltage 

Amplification Factor . . . 19.5 

Pla'te Resistance 6250 

Transconductance 3100 

Plate Current 11.8 

Mechanical: 

Mounting Position Any 

Maximum Overall Length 2-3/16" 

Maximum Seated Length 1-15/16" 

Length from Base Seat to 

Bulb Top (Excluding Tip). . . . 1-9/16" ± 3/32" 

Maximum Diameter 7/8" 

Bulb T-6-1/2 

Base Small-Button Noval 9-Pin (JETEC No.E9-l) 

BOTTOM VIEW 



250 


volts 


-8.5 


volts 


17 




7770 


ohms 


2200 


/xmhos 


10.5 


ma 



Pin 1- Pi ate of 

Unit No. 2 

Pin 2-Grid of 

Unit No. 2 

Pin 3 -Cathode of 
Unit No.2 

Pin 4 -Heater 

Pin 5 -Heater 




Pin 6- Plate of 

Unit No.l 
Pin 7-Grid of 

Unit No.l 
Pin 8 -Cathode of 

Unit No.l 
Pin 9 -Heater 

Mid-Tap 



AMPLIFIER - Class A 



Values are for each unit 
Maximum Ratings, Absolute Values: 

PLATE VOLTAGE 330 max. volts 

PLATE DISSIPATION 3 max. watts 

CATHODE CURRENT 22 max. ma 
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5814 
MEDIUM-MU TWIN TRIODE 



ttin. 


Max. 




0.160 


0.190 


amp 


15.5 


18.5 




6.5 


14.5 


ma 


- 


20 


izamp 


1750 


2650 


/jmhos 


2500 


3700 


/xmhos 


- 


1.5 


/iamp 



PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode . 100 max. volts 
Heater positive with respect to cathode . 100 max. volts 

BULB TEMPERATURE (At hottest point 

on bulb surface) .... 180 max. °C 

Max i nun Circuit Values (For maximum rated conditions): 

Grid-Circuit Resistance: 

For cathode-bias operation 1.0 max. megohm 

For fixed-bias operation 0.25 max. megohm 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN* 

Mote 
Heater Current ...... 1 

Amplification Factor . . . 1,2 

Plate Current 1,2 

Plate Current 1,3 

Transconductance 1,2 

Transconductance 1,4 

Reverse Grid Current . . . 5,6 
Heater-Cathode 

Leakage Current: 
Heater negative with 

respect to cathode. .1,7 - 10 /xamp 
Heater positive with 

respect to cathode. .1,8 - 10 ^amp 
Leakage Resistance: 
Between Grid and All 
Other Electrodes 

Tied Together . . 1,9 500 - megohms 
Between Plate and All 
Other Electrodes 

Tied Together . . 1,10 500 - megohms 

* Each tube Is stabilized before characteristics testing by continuous 
operation for at least 45 hours at room temperature and with dissipatior 
values equivalent to life test conditions. 

with 12.6 volts ac or dc on heater (series connection) 

With dc plate voltage of 250 volts and dc grid voltage of -8.5 

volts. Each unit is tested separately. Electrodes of units not 

under test are grounded. 

with dc plate voltage of 250 volts, plate load resistance of 0.5 

megohm, and dc grid voltage of -30 volts. Each unit is tested 

separately. Electrodes of unit not under test are grounded. 

With dc plate voltage of 100 volts and dc grid voltage of volts 

Each unit Is tested separately. Electrodes of unit not under 

test are grounded. 

With 15 volts ac or dc on heater (series connection). 

With dc plate voltage of 250 volts, grid resistor of 0.5 megohm,. 

and dc grid voltage of -30 volts. Each unit is tested separately. 

Electrodes of unit not under test are grounded 

With -100 volts dc between heater and cathode, and units connected 

in parallel. 

With +100 volts dc between heater and cathode, and units connected 

in parallel. 



Note 


l: 


Note 


2: 


Note 


3: 


Note 


«: 


Note 


5: 


Note 


6: 


Note 


7: 


Note 


8: 
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5814 
MEDIUM-MU TWIN TRIODE 




Mote 9: With grid 100 volts negative with respect to all other electrodes 
tied together. 

Mote 10: With plate 300 volts negat ive with respect to al 1 other electrodes 
tied together. 

SPECIAL RATINGS and PERFORMANCE DATA 
Shock Rating: 

Impact Acceleration 600 max. g 

Tubes are held rigid in three different positions in a 
Navy Type, High Impact (flyweight) Shock Machine and are 
subjected to 600 g impact acceleration. 

Fatigue Rating: 

Vibrational Acceleration 2.5 max. g 

Tubes are rigidly mounted and subjected in each of three 
positions to 2.5 g vibrational acceleration at 25 cycles 
per second for 32 hours. 

Low-Frequency Vibration Performance: 

RMS Output Voltage 100 max. 

Under the following conditions and with units connected 
in parallel: Heater voltage of 12.6 volts, plate voltage 
supply of 250 volts, dc grid voltage of -8.5 volts, plate 
load* resistance of 2000 ohms, and vibrational acceleration 
of 2.5 g at 25 cycles per second. 

Heater-Cycling Life Performance: 

Cycles of Intermittent Operation. . 2000 min. cycles 
Under the following conditions and with heaters of unit 
No.l and unit No. 2 connected in parallel: Heater voltage 
of 7.5 volts cycled one minute on and one minute off 
heater 100 volts positive with respect to cathode, and 
plate and grid voltage - volts. 
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AVERAGE CHARACTERISTICS 






TYPE 5814 
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5823 

GLOW-DISCHARGE TRIODE 

cold-cathode, miniature type 




GENERAL DATA 
Electrical : 

Cathode Cold 

Ionization Time (Approx.): 

For conditions: I instantaneous anode vol ts = 185; 
peak positive starter -e I ectr ode pre-f ir i ng 
volts = 70; peak positive starter- 
electrode triggering volts = 50; anode- 
circuit series resistor (ohms)= 820; 
starter-e lectrode series resistor 

( ohms ) = 1 00000 20 /xsec 

De ionization Time (Approx.): 

For conditions: (Same as for Ionization Time, 

Anode Voltage Drop 

Starter-Electrode Voltage Drop 

Anode Breakdown Voltage 

Starter-Electrode Breakdown Voltage 

Required Transfer Current (DC or 

Instantaneous AC) for transition of 
discharge to anode at 140 volts peak 50 A*amp 

Mechanical : 

Mounting Position Any 

Maximum Overall Length 2-1/8" 

Maximum Seated Length 1-7/8" 

Length, Base Seat to Bulb Top (excluding tip) . 1-1/2" ±3/32" 

Maximum Diameter 3/4" 

Bulb T-5-1/2 



500 


|isec 


62 


volts 


61 


volts 


290 


volts 


80 


volts 



Base 

Basing Designation fo 

Pin 1- Anode 
Pin 2-1 nternal 

Connect i on- 
Do Not Use 
Pin 3 -Cathode 
Pin 4 -Starter 

Electrode 



Smal 1-Button Miniature 7-Pin 



BOTTOM VIEW 




4CK 

Pin 5-1 nternal 

Connect ion- 
Do Not Use 
Pin 6 - Internal 

Connection- 
Do Not Use 
Pin 7 -Cathode 



Maximum Ratings 4 , Absolute Values: 

For First-Quadrant Operation Only 
PEAK ANODE AND STARTER-ELECTRODE VOLTAGE: 



I nverse 
Forward 



200 max. 
200 max. 



volts 
volts 



These ratings apply to the 5823 when it is operated from a power 
supply having a frequency of 60 cycles per second. If a contemplated 
application involves higher supply frequencies, please write, stat- 
ing the proposed operating frequency, to the attention of Commercial 
Engineering, RCA, Harrison, New Jersey for information as to required 
changes in maximum ratings and characteristics. 
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GLOW-DISCHARGE TRIODE 



CATHODE CURRENT: 

Peak 100 max. ma 

Average* 25 max. ma 

PEAK STARTER-ELECTRODE CURRENT: 

With starter-electrode voltage positive . 100 max. ma 

AMBIENT TEMPERATURE -60 to +75 °C 

Typical Operating Conditions: 

For Relay Service with 6o-Cycle AC Supply 

AC Anode Supply Voltage (RMS) 117 volts 

AC Starter-Electrode Voltage: 

Max. Peak Positive Pre-Firing Voltage .... 70 volts 
Min. Peak Positive Triggering Voltage .... 35 volts 
Min. Firing Voltage (Sum of In-Phase In- 
stantaneous Pre-Firing Voltage and In- 
stantaneous Triggering Voltage) 105 volts 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 



For First -Quad 


''ant Operat 


ton Only 








Note 


Min. 


Max. 




Anode Breakdown Voltage . . 


1 


200 


- 


volts 


Starter-Electrode Break- 










down Voltage. . 


2 


73 


105° 


volts 


Required Transfer Cur- 










rent (DC or Instantan- 










eous AC) for transition 










of discharge to anode 










at 140 volts peak .... 


3 


- 


400° 


//amp 


Anode Voltage Drop 


4 


- 


85° 


volts 


Starter-Electrode Volt- 










age Drop. . 


5 


- 


75° 


volts 



te l: with a variable dc anode voltage, dc starter-electrode voltage 
of volts, anode-circuit series resistance of 3000 ohms, and 
starter-electrode series resistance of 50000 ohms. 

te 2: With dc anode voltage of volts, variable dc starter-electrode 
voltage, anode-circuit series resistance of 3000 ohms, and 
starter-electrode series resistance of 50000 ohms. 

te 3: with a variable dc starter-electrode voltage, anode-circuit 
series resistance of 3000 ohms, and starter-electrode series 
resistance of 2 megohms. 

te 4: with dc anode voltage of 230 volts, dc starter-electrode vol- 
tage of 91 volts, dc cathode current of 50 mi 1 1 iamperes, anode- 
circuit series resistance of 3000 ohms, and starter-electrode 
series resistance of 50000 ohms. 

te 5: With dc anode voltage of volts, variable dc starter-electrode 
voltage, dc starter-electrode current of 10 mi 1 1 iamperes, and 
starter-electrode series resistance of 3000 ohms. 

Averaged over any interval of 15 seconds maximum. 
Maximum individual tube values during life. 
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OPERATING NOTES 
RCA-5823 is recommended for operation on l-y in that part 
of the breakdown characteristic designated by Quadrant I. 
Operation in Quadrant II is satisfactory but changes in 
tube ratings are necessary. Operation in Quadrants III 
and TV is not recommended, because the anode and starter 
electrode are not designed for efficient cathode opera- 
tion; their use in this manner will result in unstable 
operation and shorter tube I ife. The information given 
for Quadrants III and IV is of value to the equipment 
designer in that it indicates the need for precautions 
to be taken in order that the peak inverse voltage rat- 
ing is not exceeded. 

Because of the asymmetrical shape of its anode charact- 
eristic the 5823 can be used as a rectifier. When so 
used (with starter electrode connected through 50000-ohm 
resistor to anode ), the 5823 has a maximum peak inverse 
anode voltage rating of 200 volts, a maximum peak cathode 
current of 100 m i I I i ampe res , and a maximum dc cathode 
current of 25 mi I I i ampe res . Operation at values of dc 
cathode current less than 8 mi I I iamperes is not recommended 
because of resulting instability. 
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BREAKDOWN CHARACTERISTICS 
FOR ALL QUADRANTS 



1 1 r 

STARTER-ELECTRODE SERIES RESISTANCE = 200000 OHMS | 

RANGES SHOWN BETWEEN INSIDE AND OUTSIDE CURVES TAKE INTO 
ACCOUNT MAX. AND MIN. + AND - VOLTAGE VALUES FOR INDIVIDUAL - 
TUBES AND FOR CHANGES DURING TUBE LIFE. THE VALUES SHOWN 
BY DASHED SECTIONS ARE APPROX. ONLY. _„^ _ _ 

RECOMMENDED 
OPERATING - 

«J„QUADRANT 




OPERATION NOT RECOMMENDED IN QUADRANTS HI 8. 12 
I I I I I I I 



STARTER-ELECTRODE VOLTS (DC OR INSTANTANEOUS AC) 
MAY 16,1949 TUBE DEPARTMENT 92CM-7283 



TUBE DEPARTMENT 

IA0IO COIFORATION OF AMEIICA. HAMISON. NEW JERSEY 



5823 
TRANSITION CHARACTERISTIC 
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HALF-WAVE VACUUM RECTIFIER 




GENERAL DATA 
Electrical: 

Filament, Thoriated Tungsten: 

Voltage 1.6 

Current 1.25 . . 

Direct Interelectrode Capacitance: 
Plate to Filament. ... 2.2 

Tube Voltage Drop at maximum 

peak plate current . . . 1750 . , 



ac volts 
amp 



volts' 



u With no external shield. 

Mechanical: 

Mounting Position Any 

Overall Length 5-11/16" ± 5/32" 

Seated Length 5-1/6" ± 5/32" 

Maximum Diameter 2-1/16 

Bulb I [ ST-16 

Cap Medium 

Base Medium-Shell Small 4-Pin 

Basing -Designation for BOTTOM VIEW 4P 



Pin 1 - Filament 

Pin 2-No 

Connect i on 

Pin 3-No 

Connect ion 




Pin 4- 



Cap- 



Fi lament, 
I nternal 
Shield 

Plate 



HALF-WAVE RECTIFIER 
Maximum Ratings, Absolute Values: 

For supply frequencies up to 250 kc 

PEAK INVERSE PLATE VOLTAGE 60000 max. volts 

PEAK PLATE CURRENT 40 max. ma 

AVERAGE PLATE CURRENT 2 max. ma 

HOT-SWITCHING TRANSIENT CURRENT for 

duration of 0.1 sec. max 100 max. ma 

PLATE DISSIPATION 3.5 max. watts 

BULB TEMPERATURE 80 max. o c 

Typical Operation at 70 kc in Half -Wave Circuit 

with Capacitor- Input to Filter: 

AC Plate-Supply Voltage (RMS) 21200 volts 

Filter-Input Capacitor 350 /^uf 

Effective Plate-Supply Impedance .... 120000 ohms 

DC Output Current 2 ma 

DC Output Voltage at Input to Filter (Approx.): 

At half-load current (1 ma) 28000 volts 

At full-load current (2 ma) 26700 volts 

Voltage Regulation (Approx.): 

Half-load to 'full-load current .... 1300 volts 
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HALF-WAVE VACUUM RECTIFIER 



CHARACTERISTICS RANGE VALUES FOR EOUIPMFNT DESIGN 
Note Mm. Max. 



Filament Current 1 1.15 1.35 amp 

Plate-Filament Capacitance - 2.14 2.26 ^if 

Note: With 1.6 volts dc on filament. 

OPERATING NOTES 
When the filament is supplied from an rf power source 
which is at a high dc potential above ground, adjust- 
ment of the filament voltage by direct measurement is 
usually impractical. However, a simple method utiliz- 
ing visual comparison of filament temperatures can be 
used for adj ustment of f i lament power. The color temp- 
erature of the filament operating from an rf power 
source may be checked visually by observing in a dark- 
ened room the reflection of the incandescent filament 
upon the surfaceof the internal shield. A visual com- 
parison of this color temperature with that obtained 
when the filament of another 5825 is operated from a 
dc or low-frequency ac supply of 1.6 volts, provides 
a convenient means for adjusting the amount of rf ex- 
citation to produce 1.6 volts ( rms ) at the filament 
te rmi na I s. 

The filament must never under any condition of opera- 
tion be allowed to reach a temperature higher than 
that caused by operating the filament on dc or low- 
frequency ac at a voltage of 1.68 volts. Operation at 
higher temperatures will cause impaired performance 
of the tube. During circuit adjustment, however, it 
is permissible to allow the filament voltage to rise 
to 2 volts for the brief interval required to make 
the adjustment. 

Soft x-rays are produced when the 5825 is operated at 
a plate vol tage above app rox imately 20000 volts. These 
rays can constitute a health hazard unless the tube 
is adequately shielded. Relatively simple shielding 
should prove adequate, but the need for this precau- 
tion should be considered in equipment design. 
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MEDIUM 
CAP — 
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AVERAGE PLATE CHARACTERISTIC 
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5840 
SHARP-CUTOFF PENTODE 

SUBMINIATURE TYPE 
intended for applications where dependable performance under 
shock and vibration is paramount. 



GENERAL DATA 
Electrical: 

Heater, for Uni potential Cathode: 

Voltage 6.3 ± 5% . . . . ac or dc volts 

Current 0.150 amp 

Direct Interelectrode Capacitances: 

With Exter- Without Exter- 
nal Shield nal Shield 
Grid No.l to Plate . . 0.015 max. 0.03 max. pyzf 

Input 4.2 4.0 /iftf 

Output 3.4 1.9 mf 

Having inside diameter of 0.405" and connected to cathode. 
Characteristics, CU*s A| Amplifier: 

Plate Supply Voltage 100 volts 

Grid-No. 2 Supply Voltage 100 volts 

Cathode Resistor 150 ohms 

Plate Resistance 260000 ohms 

Transconductance 5000 ^imhos 

Plate Current 7.5 ma 

Grid-No. 2 Current 2.4 ma 

Grid-No. 1 Volts (Approx.) for plate 

current of 10 /xamp ... -9 volts 

Mechanical: 

Operating Position Any 

Maximum Bulb Length 1-3/8" 

Length from Button Seal to Bulb Top 

(Excluding tip) 1.075" ± 0.060" 

Diameter 0.383" ± 0.017" 

Bulb T-3 

Leads, Flexible 8 

Length . 1-1/2" to 1-3/4" 

Orientation and Diameter See Dimensional Outline 

BOTTOM VIEW ,n general sect ion 

Lead No.l -Grid No.l \ f Lead No. 5 -Plate 

Lead No. 2- Cathode, ®ky7*Zv^® Lead No.6- Heater 

Grid No. 3 /f =»j\ Lead No.7-Grid No.2 
Lead N0.3- Heater (a^Ln^^p*!^ Lead No. 8- Cathode, 
Lead No. 4 -Cathode, YT^j/ Grid No *3 

Grid N0.3 of* "%> 

AMPLIFIER -Class A, 
Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE 165 max. volts 

GRID-No.2 (SCREEN) VOLTAGE 155 max. volts 
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SHARP-CUTOFF PENTODE 



GRID-No.l (CONTROL-GRID) VOLTAGE: 








Negat i ve b i as va 1 ue • • • 






55 max. 

1.1 max. 

0.55 max. 


volts 

watts 

watt 


PLATE DISSIPATION ..... 






GR|[>-No.2 INPUT 






DC CATHODE CURRENT .... 






16.5 max. 


ma 


PEAK HEATER-CATHODE VOLTAGE 










Heater negative with respect 








to cathode . 
Heater positive with respe 






200 max. 


volts 


>ct* 




to cathode . 
BULB TEMPERATURE (At hottest 






200 max. 


volts 


point 




on bulb surface) . . 




250 max 


°C 


Typical Operation as Resistance-Coupled Amplifier: 




See RESISTANCE-COUPLED AMPLIFIER CHART 




at end of tabulated data for this 


type 




Max i nun Circuit Values: 










Grid-No. 1-Circu it Resistance 










For cathode-bias operation 


... 


. . . 1.2 max. 


megohms 


For fixed-bias operation 






Not recommended 


CHARACTERISTICS RAN6E VALUES FOR EQUIPMENT DESIGN* 




Note 


Kin. 


Max. 




Heater Current 


1 


0.138 


0.162 


amp 


Grid-No. 1-to-Pl ate 










Capacitance . . . 


2 


- 


0.015 


wf 


Input Capacitance 


2 


3.5 


4.9 


wrf 


Output Capacitance .... 


2 


2.9 


3.9 


fXfxf 


Plate Current 


1.3 


5.5 


9.5 
50 


ma 
pamp 


Plate Current 


1.4 


Transconductance 


1.3 


4100 


5900 


/xmhos 


Transconductance 


5.3 


3750 


- 


fjirhos 


Grid-No. 1 Current 


1.6 


- 


±0.3 


/tamp 


Grid-No. 2 Current 


1.3 


0.5 


3.5 


ma 


Plate Resistance 


1.7 


0.175 


- 


megohm 


Heater-Cathode Leakage 










Current: 










Heater negative with 










respect to cathode . . 


1.8 


- 


7.0 


/xamp 


Heater positive with 










respect to cathode . . 


1.8 


- 


7.0 


Atamp 


Leakage Resistance: 










Between Grid No.l and 










All Other Electrodes 










Tied Together .... 


1.9 


100 


- 


megohms 


Between Plate and All 










Other Electrodes 










Tied Together .... 


1,10 


100 


— 


megohms 


" See next page. 
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Note l: With 6.3 volts ac or dc on heater. 

Note 2: with external shield having inside diameter of 0.405" and con-, 
nected to cathode. 

Note 3: With plate supply voltage of 100 volts, grid-No.2 supply volt- 
age of 100 volts, cathode resistor of 150 ohms, ana cathode 
bypass capacitor of 1000 microfarads. 

Note 4: With dc plate voltage of 100 volts, dc grid-NO.2 voltage of 
100 volts, and dc grid-No.i voltage of -9 volts. 

Note 5: With 5.7 volts ac or dc on heater. 

Note 6: With plate supply voltage of 100 volts, grid-no. 2 supply volt- 
age of 100 volts, cathode resistor of 150 ohms, cathode bypass 
capacitor of 1000 microfarads, and grid-No.i resistor of 0.1 
megohm. 

Note 7: With plate supply voltage of 100 volts, grld-No.2 supply volt- 
age of 100 voJts, cathode resistor of 150 ohms bypassed by 
capacitor having a maximum reactance of 3 ohms. 

Note 8: With 100 volts dc between heater and cathode. 

Note 9: With grid no.i 100 volts negative with respect to all other 
electrodes tied together. 

Note 10: With plate 300 volts negative with respect to all other elec- 
trodes tied together. 

Each tube is stabilized before characteristics testing by continuous 
operation for at least 45 hours at room temperature and with dissipation 
values equivalent to life test conditions. 



SPECIAL RATINGS & PERFORMANCE DATA 
Shock Rating: 

Impact Acceleration 450 max. g 

Tubes are held rigid in three different positions in a' 
Navy Type, High Impact (flyweight) Shock Machine and are 
subjected to 450 g impact acceleration. 

Fatigue Rating: 

Vibrational Acceleration 2.5 max. g 

Tubes are rigidly mounted and subjected in each of three 
positions to 2.5 g vibrational acceleration at 25 cycles 
per second for 32 hours. 

Uniform Acceleration Rating 1000 max. g 

Tubes are subjected in each of three positions to a 
gradually applied uniform acceleration up to 1000 g. 

Low-Frequency Vibration Performance: 

RMS Output Voltage 60 max. mv 

Under the following conditions: A 100-vol t plate and 
grid-No. 2 voltage supply having an impedance not exceeding 
that of a 40-/if capacitor, plate load resistance of 10000 
ohms, grid-No.i resistor of 0.1 megohm, cathode resistor 
of 150 ohms, cathode bypass capacitor of 1000 fif , and 
vibrational acceleration of 15 g at 40 cpSi 
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5840 
SHARB-CUTOFF PENTODE 



Heater-Cycling Life Performance: 

Cycles of Intermittent Operation . . 2500 min. cycles 

Under the following conditions: With heater voltage of 
7.0 volts cycled 1 minute on and 4 minutes off, heater- 
cathode voltage of 140 volts (rms), and plate, grid-No. 2, 
and grid-No. 1 voltage = volts. 

Average Life Performance: 

The average I ife performance based on a 500-hour test at 
175°C ambient temperature is not less than 450 hours. This 
life test is made on sample lot of tubes with neater voltage 
of 6.3 volts; plate supply voltage of 100 volts; grid-No. 2 
supply voltage of 100 volts; dc heater-cathode voltage 
(heater positive with respect to cathode) of 200 volts; 
cathode resistor of 150 ohms; and grid-No. 1 resistor of 1 
megohm. 

The 500-hour end-point limits for the 5840 with heater 
voltage of 6.3 volts, plate supply voltage of 100 volts, 
grid-No. 2 supply voltage of 100 volts, cathode resistor of 
150 ohms bypassed by capacitor having a maximum reactance 
of 3 ohms, and dc heater-cathode voltage of 100 volts with 
heater either positive or negative with respect to cathode 
are: transconductance, 3250 micromhos minimum; heater- 
cathode leakage current, 20 microamperes maximum; and 
grid-No. 1 current, +0.9 microampere maximum or -0.9 micro- 
ampere maximum. 
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OPERATING CONDITIONS AS RESISTANCE-COUPLED AMPLIFIER 

Plate-Supply Voltage 100 volts 

Plate Load Resistor 0.10 0.10 0.27 0.27 0.47 0.47 meg 

Grid-No. 2 Resistor 0.22 0.22 0.68 0.68 1.2 1.2 meg 

Grid-No. I Resistor© 0.27 0.47 0.47 1.0 0.47 1.0 meg 

Cathode Resistor 820 820 2200 2200 3300 3300 ohms 

Sig. Input Volt, (rms) 0.1 0.1 0.1 0.1 0.1 0.1 volt 

Output Voltage (rms) 8.2 9.0 9.5 11.8 9.2 11.7 volts 
Voltage Gain* 82 90 95 1 18 92 117 

Distortion 2.8 3.8 2.5 3.0 3.1 2.3 % 

Sig. Input Volt, (rms)* 0.23 0.22 0.15 0.16 0.12 0.14 volt 

Output Voltage (rms) 17.7 18.6 13.6 17 II 16 volts 
Voltage Gain* 77 85 91 106 92 114 

Distortion 4.9 4.8 4.7 4.4 4.8 5.0 % 

Plate-Supply Voltage 150 volts 

Plate Load Resistor 0.10 0.10 0.27 0.27 0.47 0.47 meg 

Grid-No.2 Resistor 0.27 0.27 0.82 0.82 1.5 1.5 meg 

Grid-No. I Resistor© 0.27 0.47 0.47 1.0 0.47 1.0 meg 

Cathode Resistor 560 560 1500 1500 2200 2200 ohms 

Sig. Input Volts, (rms) 0.1 0.1 0.1 0.1 0.1 0.1 volt 

Output Voltage (rms) 11.5 12.5 13.2 15.5 13 16.7 volts 
Voltage Gain* 115 125 132 155 130 167 

Distortion 1.5 2.2 2.4 2.4 3.7 3.0 % 

Sig. input Volt, (rms)* 0.20 0.18 0.16 0.16 0. 1 1 0.14 volt 

Output Voltage (rms) 21.7 21.7 20.5 24 14 22.2 volts 
Voltage Gain* 109 120 128 150 127 159 

Distortion 4.8 5.0 4.9 4.8 4.2 4.8 % 

° of fol lowing stage. 

4 Ratio of signal output to signal input. 

* Maximum value to swing the grid of resistance-coupled amplifier tube to 
the point where its grid No.l starts to draw current. 

Note: Coupling capacitors should be selected to give desired frequency re- 
sponse, cathode resistors should be adequately bypassed. 
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UHF HIGH-MU TRIODE 

"PENCIL TYPE" FOR GROUNDED-GR I D SERVICE 




GENERAL DATA 
Electrical: 

Heater, for Unipotential Cathode: 

Voltage 6.3 ac or dc volts 

Current 0.135 amp 

Direct Interelectrode Capacitances: 

Grid to Plate 1.4 /W 

Grid to Cathode 2.5 wif 

Plate to Cathode . . . .0.035 max wtf 

Mechanical: 

Terminal Connections: 



H- Heater 
K- Cathode 




G-Grid 
P- PI ate 



Mounting Position Any 

Dimensions See Outline Drawing 

AMPLIFIER- Class A, 

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE 300 max. volts 

DC GRID VOLTAGE -100 max. volts 

DC PLATE CURRENT 25 max. ma 

PLATE DISSIPATION 6.25 max. watts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 90 max. volts 

Heater positive with respect to cathode. 90 max. volts 

PLATE-SEAL TEMPERATURE 175 max. °C 

Characteristics: 

Plate Voltage 250 volts 

Cathode-Bias Resistor 75 ohms 

Amplification Factor 56 

Plate Resistance . 8625 ohms 

Transconductance 6500 ^mhos 

Plate Current 18 ma 

Maximum Circuit Values: 

Grid-Circuit Resistance 0.5 max. megohm 

PLATE-MODULATED RF POWER AMPLIFIER- Class C Telephony 

Carrier conditions per tube for use with a max. modulation factor of 1.0 

Maximum CCS Ratings, Absolute Values: 

DC PLATE VOLTAGE , 275 max. volts 

0. O- See next page. 
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DC GRID VOLTAGE -100 max. volts 

DC PLATE CURRENT 22 max. ma 

DC GRID CURRENT 8 max. ma 

PLATE INPUT 6.0 max. watts 

PLATE DISSIPATI0NO 4.25 max. watts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 90 max. volts 

Heater positive with respect to cathode. 90 max. volts 

PLATE-SEAL TEMPERATURE 175 max. °C 

Maximum Circuit Values: 

Grid-Circuit Resistance 0.1 max. megohm 

RF POWER AMPLIFIER & OSCILLATOR- Class C Telegraphy 

Key-down conditions per tube without amplitude modulation* 
Max-imum CCS Ratings, Absolute Values: 

DC PLATE VOLTAGE 360 max. volts 

DC GRID VOLTAGE -100 max. volts 

DC PLATE CURRENT 25 max. ma 

DC GRID CURRENT 8 max. ma 

PLATE INPUT 9 max. watts 

PLATE DISSIPATI0NO 6.25 max. watts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 90 max. volts 

Heater positive with respect to cathode. 90 max. volts 

PLATE-SEAL TEMPERATURE 175 max. °C 

Typical Operation as Oscillator in Grounded-Grid Circuit: 

500 He 1700 He 

DC Plate Voltage 250 250 volts 

DC Grid Voltage* -12 -2 volts 

DC Plate Current 23 23 ma 

DC Grid Current (Approx. )d .... 6 3 ma 

Useful Power Output (Approx.). . . 3 0.75 watts 

Typical Operation as RF Power Amplifier 

in Grounded-Grid Circuit: 



500 He 



DC Plate Voltage 

DC Grid Voltage* 

DC Plate Current 

DC Grid Current (Approx. ) D . . . 
Driver Power Output (Approx. ) D *. 
Useful Power Output (Approx.). . 



275 


volts 


-51 


volts 


23 


ma 


7 


ma 


2 


watts 





watts 



Maximum Circuit Values: 

Grid-Circuit Resistance 0.1 max. megohm 



0, •, o, 4, D, *: See next page. 
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FREQUENCY MULTIPLIER 
Maximum CCS° Ratings, Absolute Values: 

DC PLATE VOLTAGE 330 max. volts 

DC GRID VOLTAGE -100 max. volts 

DC PLATE CURRENT 22 max. ma 

DC GRID CURRENT 8 max. ma 

PLATE INPUT 7.5 max. watts 

PLATE DISSIPATIONO 6.25 max. watts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 90 max. volts 

Heater positive with respect to cathode. 90 max. volts 

PLATE-SEAL TEMPERATURE ' 175 max. °C 

Typical Operation in Grounded-Gr id Circuit: 

Trifiler Doubler 
to 480 Mc to 960 Mc 

DC Plate Voltage 300 300 volts 

DC Grid Voltage* -90 -70 volts 

DC Plate Current 18 17.3 ma 

DC Grid Current (Approx.Ja . . 6 7 ma 

Driver Power Output (Approx.)o* 2.1 2 watts 

Useful Power Output (Approx.) 2.1 2 watts 

Maximum Circuit Values: 

Grid-Circuit Resistance 0.1 max. megohm 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 
Mote Kin. Max. 



0.125 0.145 amp 

1.2 1.6 ^uf 

2.2 2.8 w* 

0.035 wf 



Heater Current 1 

Grid-to Plate Capacitance. . 
Grid-to Cathode Capacitance. - 
Plate-to Cathode Capacitance 

Note l: With 6.3 volts ac or dc on heater. 

In applications where the plate dissipation exceeds 2.5 watts, it is 
important that a large area of contact be provided between the plate 
cylinder and the terminal to provide adequate heat conduction. 

Continuous Commercial Service. 

• Modul at ion essent i al ly negative may be used if the positive peak of the 
audio-frequency envelope does not exceed 115 percent of the carrier 
condi tions. 

4 Obtained from grid resistor. 

In grounded-grid ci rcui ts the gri d-dri vi ng vol tage and the developed rf 
plate voltage act in series to supply the load circuit. As a result, 
the required driving power i s i ncreased over that needed for grounded- 
cathode circuits. The increased driving power is not lost because it 
appears as output from the grounded-gri d stage. I f the driving voltage 
and grid current are increased, the output will always increase. 

b For effec of load resi stance on gri d current and driving power, refer 
to TUBE RATINGS — Grid Current and Driving Power in General Section. 

OUTLINE DIMENSIONS and INSTALLATION NOTES for the 5876 
are the- same as those shown for Type 5675. 
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5879 
SHARP-CUTOFF PENTODE 

9-PIN MINIATURE TYPE 




ac or dc volts 
.... amp 






GENERAL DATA 
Electrical: 

Heater, for Unipotential Cathodes: 

Voltage 6.3 ... 

Current 0.15 . . . 

Direct I nterelectrode Capacitances: 
Pentode Connection: 

Grid No.l to Plate. . . 0. 15 max. . 

Input 2.7 ... 

Output 2.4 ... 

Triode Connection (Grids No. 2 & No. 3 connected to plate 

Grid No.l to Plate. . . 1.4 /i/xf 

Grid No.l to Cathode & 

Heater 1.4 wif 

Plate to Cathode & 

Heater 0.85 w-f 

With no external shield. 

Mechanical: 

Mounting Position Any 

Maximum Overal 1 Length 2-3/16" 

Maximum Seated Length 1-15/16" 

Length, Base Seat to Bulb Top (Excluding tip) 1-9/16" ±3/32" 

Maximum Diameter 7/8" 

Bulb T-S-l/2 

Base Small-Button Noval 9-Pin (JETEC No.E9-l) 

Basing Des.i gnat ion for BOTTOM VIEW 9AD 



Pin 1-Grid No.l 
Pin 2 - No Connection 
Pin 3 -Cathode 
Pin 4 -Heater 
Pin 5 -Heater 




Pin 6 - No Connection 
Pin 7-Grid No. 2 
Pin 8 -PI ate 
Pin 9-Grid No. 3 



AMPLIFIER - Class A, 

Pentode Connection 
Maximum Rating, Design-Center Values: 

PLATE VOLTAGE 300 max. volts 

GRID-No.2 (SCREEN) VOLTAGE 150 max. volts 

GRICUNo.2 SUPPLY VOLTAGE 300 max. volts 

GRID-No.2 INPUT 0.25 max. watt 

PLATE DISSIPATION 1.25 max. watts 

GRID-No.l (CONTROL-GRID) VOLTAGE: 

Negative Bias Value 50 max. volts 

Positive Bias Value max. volts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode . 90 max. volts 

Heater positive with respect to cathode . 90 max. volts 

_^ .«- Indicates a change 
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Characteristics: 

Plate Voltage 250 volts 

Grid No. 3 (Suppressor) . . . Connected to cathode at socket 

Grid-No. 2 Voltage 100 volts 

Grid-No. 1 Voltage -3 volts 

Plate Resistance (Approx.) 2 megohms 

Transconductance 1000 /xmhos 

Grid-No. 1 Bias (Approx.) for 

plate current of 10 /xamp -8 volts 

Plate Current 1.8 ma 

Grid-No. 2 Current 0.4 ma 

Maximum Circuit Values: 

Grid-No. 1-Ci rcuit Resistance 2.2 max. megohms 

AMPLIFIER - Class A, 

Triode Connection - Grids No. 2 & No. 3 Connected to Plate 
Maximum Ratings, Design-Center Values: 

PLATE VOLTAGE 250 max. volts 

TOTAL PLATE DISSIPATION 1.5 max. watts 

GRID-No.l VOLTAGE 

Negative Bias Value 

Positive Bias Value 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 90 max. volts 

Heater positive with respect to cathode. 90 max. volts 

Characteristics: 

Plate Voltage 100 250 volts 

Grid-No. 1 Voltage -3 -8 volts 

Amplification Factor 21 21 

Plate Resistance (Approx.) 17000 13700 ohms 

Transconductance 1240 1530 ^hos 

Total Plate Current 2.2 5.5 ma 

Maximum Circuit Values: 

Grid-No. 1-Ci rcuit Resistance 2.2 max. megohms 

Typical Operation as Resistance-Coupled Amplifier: 

See RESISTANCE-COUPLED AMPLIFIER CHARTS 
at front of Receiving Tube Section. 



50 max. volts 
max. volts 



-Hnoicates a change 
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5890 
REMOTE-CUTOFF BEAM PENTODE 




ac or dc 



volts 
amp 



GENERAL OATA 
Electrical: 

Heater, for Uni potential Cathode: 

Voltage 6-3 ... 

Current 0.6 ... 

Mu-Factor, Grid No. 2 to 

Grid No.l . . 5 

Direct I nterelectrode Capacitances: 

Grid No.l to Plate . . 0.018 . . . 

Input 7.5 ... 

Output 1.6 ... 

Mechanical : 

Mounting Position Any 

Overall Length 6-1/2" ± 1/4" 

Seated Length 6" ± 1/4" 

Maximum Diameter 1-1/2" 

Cap Small 

Base Small-Shell Duodecal 7-Pin 



^f 



Basing Designation for BOTTOM VIEW 
Pin 1 -Heater 
Pin 2-Grid No.l 
Pin 6-Grid No. 3 
Pin 7 - Internal Con.- 
Do Not Use 
Bulb Temperature .... 




12J 

Pin 10-Grid No. 2 
Pin 11 -Cathode 
Pin 12 -Heater 
Cap -Plate 



VOLTAGE-CONTROL SERVICE 



220 max. 



"C 



Maximum CCS* Ratings, Absolute Values'. 

DC PLATE VOLTAGE 

DC GRID-N0.3 VOLTAGE 

DC GRID-No.2 VOLTAGE 

DC GRID-No.l VOLTAGE: 

Negative bias value 

Positive bias value 

Positive peak value 

MAX. -SIGNAL DC PLATE VOLTAGE 

MAX. -SIGNAL GRIChNo. 3 INPUT 

MAX. -SIGNAL GRI[>-No.2 INPUT 

PLATE DISSIPATION 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds 

After equipment warm-up period .... 
Heater positive with respect to cathode. 

: See next page. 



30000 


max. 


vol ts 


6600 


max. 


vol ts 


450 


max. 


volts 


-200 


max. 


vol ts 





max. 


volts 


2 


max. 


vol ts 


500 


max. 


vol ts 


1 


max. 


watt 


0.1 


max. 


watt 


10 


max. 


watts 


450 


max. 


vol ts 


165 


max. 


vol ts 


165 


max. 


volts 
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5890 
REMOTE-CUTOFF BEAM PENTODE 



Typical Operation as Shunt Voltage- 
Regulator Tube in 

DC Plate Voltage 

DC Grid-No. 3 Voltage 

DC Grid-No. 2 Voltage* 

DC Grid-No. 1 Voltage** 

Peak Grid-No. 1 Voltage 

Zero-Sig. DC Plate Cur 

Max.-Sig. DC Plate Cur 

Zero-Sig. DC Grid-No. 3 Cur 

Max.-Sig. DC Grid-No. 3 Cur 

Zero-Sig. DC Grid-No. 2 Cur 

Max.-Sig. DC Grid-No. 2 Cur 

Grid-No. 1 Bias (Approx.) for plate 

current of 10 /xamp. . . 
Grid-No. 1 — Plate Transconductance . . . 



* Continuous commercial service. 

* Subject to variation of ± uos if grid-No.i voltage is desired at in- 
dicated value. 

** Subject to variation of ± 40* if grid-No. 2 voltage is desired at in- 
dicated value. 

Shunt Voltage-Regulator Circuit 



Accompanying 


Circuit 


20000 


30000 


volts 


5500 


5500 


volts 


200 


200 


volts 


-60 


-60 


volts 


45 


20 


volts 








/zamp 


500 


60 


/^amp 








/iamp 








/viamp 








/xamp 








fiamp 


-52 


-52 


volts 


11 


3 


/omhos 



REGULATED 
LOAO 




HV SUPPLY 

WITH 
INHERENTLY 

POOR 
REGULATION 



-O— O CONTROL 
VOLTAGE 



4 200 V. *5500V. ©2CS-7457 



NOTE: THE CONTROL VOLTAGE MAY BE TAKEN FROM THE LOAD 
CIRCUIT OR FROM A CIRCUIT SUPPLYING SIGNAL TO THE 
LOAD CIRCUIT, DEPENDI NG ON THE TYPE OF LOAD INVOLVED. 

OPERATING NOTES 

Operation of the 5890 with a plate voltage above approxi- 
mately 16000 volts results in the production of soft 
x-rays which can constitute a health hazard on prolonged 
exposure unless the tube is adequately shielded. Rela- 
tively simple shielding should prove adequate, but the 
need for this precaution should be considered in equipment 
des ign. 

Devices and arrangements shown or described herein may use patents of RCA 
or others. Information contained herein is furnished without responsi- 
bility by RCA for its use and without prejudice to RCA's patent rights. 
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5890 
REMOTE-CUTOFF BEAM PENTODE 




SMALL CAP- 



SMALL-SHELL- 
DUODECAL 
7- PIN BASE 



■V 



_ 2_ 

MAX. 
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5890 
AVERAGE CHARACTERISTIC 
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5893 
UHF MEDIUM-MU TRIODE 

"PENCIL TYPE" FOR GROUNDED-GR I D SERVICE 




GENERAL DATA 
Electrical: 

Heater, for Uni potential Cathode: 
Voltage (AC or DC) : 

Under Transmitting Conditions. . . 
Under Standby Conditions 



Current 0-330 

Direct I nterel ectrode Capacitances 
(Approx. ) : 

Grid to Plate 

Grid to Cathode 

Plate to Cathode 



Characteristics, Class A ( Amplifier: 

Plate Voltage 

Cathode-Bias Resistor 

Amplification Factor 

Plate Resistance 

Transconductance 

Plate Current 



6.0 ± 10% volts 
6.3 m ax« vol ts 



amp 



1.75 


^zf 


2.5 


^xf 


0.07 max. 


Wif 


200 


volts 


100 


ohms 


27 




4500 


ohms 


6000 


/i/nhos 


25 


ma 



Mechanical : 

Terminal Connections: 

H- Heater Lead 
K- Cathode Cyl inder 
(Adjacent to 
Heater Leads) 




G-Grid Flange 
P- PI ate Cyl inder 
(Adjacent to 
pinch-off) 



Mounting Position Any 

Dimensions See Outline Drawing 

Plate Seal Temperature 175 max. °C 

PLATE-PULSED OSCILLATOR 4 - Class C 

Maximum Ratings, Absolute Values'. 

For a maximum "on" timei of 5 microseconds 
PEAK POSITIVE-PULSE PLATE-SUPPLY 

VOLTAGE^ 1750 max. volts 

PEAK NEGATIVE-PULSE GRID-BIAS VOLTAGE. . 150 max. volts 

PEAK PLATE CURRENT FROM PULSE SUPPLY . . 3 max. amp 

In this class of service, the heater should be allowed to warm up for 
a minimum of 60 seconds before plate voltage is applied. 
■On" time for this tube is the sum of the durat ions of al 1 the indi- 
vidual pulses which occur duri ng any 5000-mi crosecond interval. Pulse 
duration is defined as the time interval between ttie two points on the 
pulse at which the instantaneous value is 70S of the peak value. The 
peak value is defined as the maximum value of a smooth curve through 
the average of the fluctuations over the top portion of the pulse. 



4: See next page. 
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5893 
UHF MEDIUM-MUTRIODE 



PEAK RECTIFIED GRID CURRENT 1.3 max. amp 

DC PLATE CURRENT 0.003 max. amp 

DC GRID CURRENT 0.0013 max. amp 

PLATE DISSIPATION® 6 max. watts 

PULSE DURATION 1.5 max. /usee 

Typical Operation with Rectangular Wave Shape in 

Grounded-Grid Circuit at 3300 Mc: 

With duty factor* of o.ooi 

Peak Positive-Pulse Plate Supply 

Voltage^ 1750 volts 

Peak Negative-Pulse Grid-Bias Voltage. . . 110 volts 

From Grid Resistor of 100 ohms 

Peak Plate Current from Pulse Supply ... 3.0 amp 

Peak Rectified Grid Current 1.1 amp 

DC Plate Current 0.003 amp 

DC Grid Current 0.0011 amp 

Useful Power Output at Peak of 

Pulse§ (Approx. ) 1200 watts 

Pulse Duration 1.0 /-isec, 

Pulse Repetition Rate 1000 pps v 

PLATE-MODULATED RF POWER AMPLIFIER - Class C Telephony 

Carrier conditions per tube for use with a max. modulation factor of 1.0 

Maximum Ratings, Absolute Values: 

CCS* ICAS** 

DC PLATE VOLTAGE 260 max. 320 max. volts 

DC GRID VOLTAGE -100 max. -100 max. volts 

DC PLATE CURRENT 33 max. 33 max. ma 

DC GRID CURRENT 15 max. 15 max. ma 

PLATE INPUT 8.5 max. 10.5 max. watts 

PLATE DISSIPATION® 5 max. 5.5 max. watts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect^ to cathode ... 90 max. 90 max. volts 
Heater positive with 

respect to cathode ... 90 max. 90 max. volts 

▼ The magni tude of any spike on the plate voltage pulse should not exceed 
a value of 2000 volts with respect to cathoae and its duration should 
not exceed 0.01 microsecond measured at the peak-pulse-value level. 

* Duty factor is the product of pul se duration and repetition rate. For 
variable pulse durations and pulse repetition rates, the duty factor 
is defined as the ratio of time "on" to total elapsed time in any 5000- 
microsecond interval. 

The power output at peak of pulse is obtained from the average power 
output using the duty factor of the peak pulse. This procedure is 
necessary since the power output pulse duty factor may be less than 
the applied voltage pulse duty factor because of a delay in the start 
of rf power output. 



: See next page. 
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5893 
UHF MEDIUM-MU TRIODE 




Typical Operation in Grounded- 


■Grid Circuit at 500 Mc: 






CCS 9 


ICAS •• 




DC Plate Voltage 


. 250 


300 


vol ts 


DC Grid Vol taget 


. -36 


-45 


volts 


DC Plate Current 


• 30 


30 


ma 


DC Grid Current (Approx. ) . . 


11 


12 


ma 


Driver Power Output 








(Approx.) 


. 1.8 


2.0 


watts 


Useful Power Output 








(Approx.) 


. 5.5 


6.5 


watts 


Maximum Circuit Value: 








Grid-Circuit Resistance . . . 


. 0. 1 max. 


0.1 max. 


megohm 


RF POWER AMPLIFIER AND OSCILLATOR— CI ass C Telegra 


phy 


Key-down conditions per tube 


without ampiitud 


e modulation 


* 


Maximum Ratings, Absolute Val 


ies'. 








ccs • 


ICAS *• 


DC PLATE VOLTAGE 


320 max. 


400 max. 


volts 


DC GRID VOLTAGE 


. -100 max. 


-100 max. 


volts 


DC PLATE CURRENT 


35 max. 


40 max. 


ma 


DC GRID CURRENT 


15 m.Tx. 


15 max. 


ma 


PLATE INPUT 


11 max. 


16 max. 
8 max. 


watts 
watts 


PLATE DISSIPATION® 


7 max. 


PEAK HEATER-CATHODE VOLTAGE: 








Heater negative with 








respect to cathode. . . . 


90 max. 


90 max. 


volts 


Heater posit ive with 








respect to cathode. . . . 


90 max. 


90 max. 


volts 


Typical Operation as RF Power 


Ampl if ier in 








Grounded-Gr id 


Circuit at 


500 Mc: 


DC Plate Voltage 


. 300 


350 


volts 


DC Grid Vol taget 


. -47 


-51 


volts 


DC Plate Current 


. 33 


35 


ma 


DC Grid Current (Approx.) . . 


. 13 


13 


ma 


Driver Power Output 








(Approx.) 


2 


2.5 


watts 


Useful Power Output 








(Approx.) 


. 7.5 


8.5 


watts 


Typical Operation as RF Power 


Ampl if ier in 






G 


rounded-Grid C 


ircuit at 


000 Mc: 


DC Plate Voltage 


. 300 


350 


volts 


DC Grid Vol taget 


. -30 


-33 


volts 


Modulation essentially negative may be used if the 
audio-frequency envelope does not exceed 115 per 


posit ive peak of the 


cent of the 


carr ier 


condit ions. 








e, ;—,],: see next page. 
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5893 
UHF MEDIUM-MUTRIODE 



CCS 9 

DC Plate Current 33 

DC Grid Current (Approx.). . . 12 
Driver Power Output 

(Approx.) 1.9 

Useful Power Output 

(Approx.) 5.5 



ICAS 9 
35 

13 

2.4 
6.5 



ma 
ma 



watts 
watts 



Typical Operation as Oscillator in Grounded-Gr id 

Circuit at 500 Mc: 



DC Plate Voltage 300 

DC Grid Voltagef -47 



DC Plate Current 

DC Grid Current (Approx.). 

Useful Power Output 

(Approx.). . . . 



Maximum Circuit Value: 

Grid-Circuit Resistance. 



33 

13 



0. 1 max. 



350 

-51 

35 

13 



volts 

volts 

ma 

ma 

watts 



0. 1 max. megohm 



FREQUENCY D0UBLER 



Maximum Ratings, Absolute Values: 



DC PLATE VOLTAGE 

DC GRID VOLTAGE 

DC PLATE CURRENT 

DC GRID CURRENT 

PLATE INPUT 

PLATE DISSIPATION* 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 

respect to cathode . . . 

Heater positive with 
respect to cathode . . . 

Typical Operation as Doubler to 1000 Mc. in 



CCS 9 


ICAS" 




260 max. 


320 max. 


volts 


•100 max. 


-100 max. 


volts 


33 max. 


33 max. 


ma 


12 max. 


12 max. 


ma 


8.5 max. 


10.5 max. 


watts 


6 max. 


7.5 max. 


watts 


90 max. 


90 max. 


volts 


90 max. 


90 max. 


volts 



DC Plate Voltage 250 

DC Grid Voltagef -40 

DC Plate Current 33 

DC Grid Current (Approx.). . . 7 



Grounded-Gr id Circuit 

300 volts 

-50 volts 

33 ma 

8 ma 



• In applications where the plate dissipation exceeds 2.5 watts. It Is 
Important that a large area of contact be provided between the plate 
cylinder and the connector In order to provide adequate heat conduction. 

* Continuous Commercial service. 

** Intermittent Commercial and Amateur Service, 
t Obtained from grid resistor. 
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5893 
UHF MEDIUM-MU TRIODE 




CCS 9 
Driver Power Output 

(Approx.) 3-2 

Useful Power Output 

(Approx. j 2.75 

Maximum Circuit Value: 

Grid-Circuit Resistance. . 



ICAS m 
3-5 
3.0 



watts 
watts 



0.1 max. 



0.1 max. megohm 



CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 
Note Min. Max. 

Heater Current 1 0.3 0.36 amp 

Grid-to-Plate Capacitance. . - 1.45 2.05 wif 

Grid-to-Cathode Capacitance. - 2.05 2.95 /u/xf 

Plate-to-Cathode Capacitance - 0.07 wri 

Plate Current 1,2 16 34 ma 

Useful Power Output at 

Peak of Pulse 1,3 750 - watts 

Note 1: with 6.0 volts ac or dc on heater. 

Note 2: With dc plate voltage of 200 volts and cathode resistor of 100 

± 1* ohms. 
Note 3: With peak positive-pulse plate-supply vol tage of 1750 volts, 

grid resistor varied to give dc plate current of 3 ma, dc grid 

current of approximately l.l ma, duty factor of 0.001, and 

frequency of 3300 Mc. 



INSTALLATION NOTES 

Connections to the cathode cylinder, grid flange, and 
plate cylinder should be made by flexible spring contacts 
only. The connectors must make firm, large-surf ace contact , 
yet must be sufficiently flexible so that no part of the 
tube is subjected to strain. Unless this recommendation 
is observed, the glass-to-metal seals may be damaged. 

The heater leads of the 5893 fit the Cinch socket No. 
54AII953. They should not be so Ide red to c i rcui t elements. 
The heat of the soldering operation may crack the glass 
seals of the heater leads and damage the tube. 
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5893 
UHF MEDIUM-MU TRIODE 



«*- PLATE TERMINAL 
.250±.003"DIA. 
(NOTE I) 

687'maX. DIA. 




.016 +.002 -.001 DIA 
2-HEATER TERMINALS 



GRID TERMINAL 
8I2±.0035 // DIA. 
(NOTES 18.2) 

— CATHODE TERMINAL 
250*±.003"DIA. 



AT 
TERMINAL TIPS 



NOTE I: MAX. ECCENTRICITY OF <fc_ ( AX I S ) OF PLATE TERMINAL OR 
GRID-TERMiNAL FLANGE WITH RESPECT TO THE <\_ (AXIS) OF THE 
CATHODE TERMINAL IS 0.008". 

HOTE 2: TILT OF GRID-TERMINAL FLANGE WITH RESPECT TO RO- 
TATIONAL AXIS OF CATHODE TERMINAL IS DETERMINED BY 
CHUCKING THE CATHODE TERMINAL, ROTATING THE TUBE, AND 
GAUGING THE TOTAL TRAVEL. D I STANCE OF THE GRID-TERMINAL 
FLANGE PARALLEL TO THE AXIS AT A POINT APPROXIMATELY 
0.020" INWARD FROM ITS EDGE FOR ONE COMPLETE ROTATION. 
THE TOTAL TRAVEL DISTANCE WILL NOT EXCEED 0.020". 

92CS-74I9RI 
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AVERAGE CONSTANT-CURRENT CHARACTERISTICS 
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E f = 6.0 VOLTS AC 
I C =GRID MILLIAMPERES 
J I b = PLATE MILLIAMPERES 
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AVERAGE PLATE CHARACTERISTICS 
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5893 
AVERAGE PERFORMANCE CHARACTERISTIC 
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REPETITION RATE= 1000 PPS E 
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JUNE 13, 1951 



TUBE DEPARTMENT 

IIA0IO COIfOIATION Of AMEIICA, HAMISON. NEW JEISEY 



92CM-7668 



5915 
PENTAGRID AMPLIFIER 

FOR "ON-OFF" CONTROL APPLICATIONS INVOLVING 
LONG PERIODS OF OPERATION UNDER CUTOFF CONDITIONS 




GENERAL DATA 
Electrical : 

Heater, for Uni potential Cathode: 

Voltage 6-3 ± 10% . . . . ac or dc vol ts 

Current 0.3 amp 

Microphonism Not Tested 

Direct I nterelect rode Capacitances (Approx.): 



Grid No.l to Plate . 
Grid No. 3 to Plate . . . 
Grid No.l to Grid No. 3. 
Grid No.l to All Other 

Electrodes and Heater. 5.4 
Grid No. 3 to All Other 

Electrodes and Heater. 6.9 
Plate to All Other 

Electrodes and Heater. 7.6 

with no external shield. 
Characteristics, Class A Amplifier: 

Plate Voltage 

Grids-No. 2 and No. 4 Voltage. . . 

Grid-No. 3 Voltage 

Grid-No. 1 Voltage 

Grid-No. 1-to-Pl ate 

Transconductance 

Grid-No. 3-to-Pl ate 

Transconductance 



0.08 max ^xf 

0-35 max /^uf 

0. 15 max /^ftf 






67.5 

67.5 





2000 



67.5 

67.5 

-4 





1100 



vol ts 
volts 
volts 
volts 

/tfnhos 

fimhos 



Mechanical : 

Mounting Position Any 

Maximum Overall Length 2-1/8" 

Maximum Seated Length 1-7/8" 

Length, Base Seat to Bulb Top (Excluding tip). 1-1/2" ± 3/32" 

Maximum Diameter 3/4" 

Bulb T-5-1/2 

Base Small-Button Miniature 7-Pin 

Basing Designation for BOTTOM VIEW 7CH 



Pin 1-Grid No.l 
Pin 2 -Cathode, 

Grid No. 5 
Pin 3 -Heater 
Pin 4 - Heater 




Pin 5 -PI ate 
Pin 6-Grid No. 2, 
Grid No. 4 
Pin 7-Grid No. 3 



GATED AMPLIFIER IN COMPUTER SERVICE 
& "0N-0FF" CONTROL SERVICE 



Maximum Ratings, Absolute Values'. 
PLATE VOLTAGE 



250 max. 



volts 



SEPT. 1, 1950 



TUBE DEPARTMENT TENTATIVE DATA 1 

IAOIO COtPOtATION Of AMEIICA, KAItlSON, NEW JERSEY 




5915 
PENTAGRID AMPLIFIER 



GRIDS-No.2 and No. 4 VO 
GRIDS-No.2 and No. 4 SU 


LTAGE. . 






.... See 


Curve 
volts 


PPLY VOLTAGE 




. 250 max. 


GRID-No.3 SUPPLY VOLTAGE: 










Negative bias value. 








. 100 max. 


volts 


Positive bias value. 
Peak negative value. 








max. 
. 200 max. 


volts 
volts 








Peak positive value. 
GRID-No.l SUPPLY VOLTA 








90 max. 


volts 


GE:' 






Negative bias value. 








. 100 max. 


volts 


Positive bias value. 
Peak negative value. 








max. 
200 max. 


volts 

vol t <i 








Peak positive value: 


Limited 


in 


any appl 


cation by the peak 




cathode current and the grid-No. 1 


input 


PLATE DISSIPATION. . . 








1 max. 
0.5 max. 


watt 
watt 


GRID-No.3 INPUT. . . . 








GRIDS-No.2 and No. 4 lit 
GRID-No.l INPUT. . . . 


PUT*. '. . 






1 max. 

. 0.5 max. 

20 max. 

70 max. 


watt 

watt 

ma 

ma 








DC CATHODE CURRENT . . 








PEAK CATHODE CURRENT . 








PEAK HEATER-CATHODE VOLTAGE: 










Heater negative with 


respect 


to cathode. 


90 max. 


volts 


Heater positive wit!" 


respect 


to cathode. 


90 max. 


volts 


BULB TEMPERATURE (At hottest pc 


int 


on 






bulb surface). 





. 120 max. 


°C 


Typical Operation: 














CUTOFF 




ZERO-BIAS 






CONDITION 


CONDITION 






Grid-No. l 


Grid-No. 3 








Control 




Control 






Plate-Supply 












Voltage. . . . 


150 




150 


150 


volts 


Grid-No. 3 Supply 












Voltage. . . . 







-10 





volts 


Grids-No.2 & No. 4 












Supply Voltage . . 


75 




75 


75 


volts 


Grid-No. 1 Supply 












Voltage. . . . 


-10 










volts 


Plate-Circuit 












Resistance . . 


20000 




20000 


20000 


ohms 


Grid-No.3-Circuit 












Resistance . . 


47000 




47000 


47000 


ohms 


Grids-No. 2 & No. 4 












Series Resistor. . 


. 470 




470 


470 


ohms 


Grid-No. 1-Circu it 












Resistance . . 


. 47000 




47000 


47000 


ohms 


Plate Current. . . . 










5.8 


ma 


Grids-No. 2 & No. 4 












Current. . . . 







14 


9 


ma 



SEPT. 1, 1950 



TUBE DEPARTMENT 
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TENTATIVE DATA 1 



5915 
PENTAGRID AMPLIFIER 




Maximum Circuit Values: 

Grid-No. 1 or Grid-No. 3-Ci rcuit Resistance: 

For fixed-bias operation 0.5 max. megohm 

For cathode-bias operation 1.0 max. megohm 

RANGE VALUES FOR EQUIPMENT DESIGN 
Cutoff Condition Note Min. Max. 

Plate Current. . . . la and lb - 0.2 ma 

Zero-Bias Condition 

Plate Current. ... 2 5.0 6.5 ma 

Note la: For conditions with grid Ho.l as control electrode: 6.3 volts 
on heater, plate-supply volts = 150, grid-No. 3 supply volts = 
0, grids-No. 2 & No. 4 supply volts = 75, grid-No. 1 supply volts 
= -10, plate-cl rcui t resi stance (ohms) = 20000, grid-No. 3 circuit 
resistance (ohms) = 47000, grids-No. 2 & No. 4 series resistor 
(ohms) = 470, and grid No.l-circuit resistance (ohms) = 47000. 

Note lb: For conditions with grid No. 3 as control electrode: values are 
same as for Note la except that grid-No. 3 supply volts = -10 
and grid-No. 1 supply volts = 0. 

Note 2: For conditions with 6.3 volts on heater, plate-supply volts = 
150, grids-No. 2 and No. 4 supply volts = 75, o.rid-No.3 supply 
volts = 0, grid No. 1 supply volts = 0, plate-circuit resistance 
(ohms) = 20000, gr id-No. ^-ci rcuit resistance (ohms) = 47000, 
grids-No. 2 and No. 4 series resistor (ohms) = 470, and grid- 
No. l-circuit resistance (ohms) = 47000. 
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5915 
GRIDS -N* 2 & N* 4 INPUT RATING CURVE 




20 40 60 80 

GRIDS- N«2 & N«4 VOLTAGE EXPRESSED AS PER CENT 

OF MAX. GRIDS- N*2 & N«4 SUPPLY VOLTAGE RATING 
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TUBE DEPARTMENT 
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AVERAGE OPERATION CHARACTERISTICS 
WITH ECC3 AS VARIABLE 


».p=6.3 VOLTS 


1 1 1 1 1 1 1 1 1 1 1 1 






^GRIDS-N22 & N^4 SUPPLY VOLTS 
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)HMS)=47000 










" GRIO-NSI -CIRCUIT RESISTANCE (C 


)HMS) = 47000 I "'IT "" 






J 




Ik 




■ 




W- H 


s 




































Q 


LL 




■ 




w 




X it - - 


j 


it it x . ^ 






• 


GRIDS-N*2 1 N«4(I C2+4 )MILLI 


AMPERES I 






i 1 


w o © 


::£_:: ±-it. -"it o 






\ ■' 1 !l 1 


1 1 ! lj 1 oj 


flCil Ui\ r -.ji j _1L_ 


lit T i " J "i ' 


-*f • | i i . T r Jj[ 7J 1 


n 


i ' M 


111 t 


i ... ' i JL.1- JiJi 




1 i () i M i 


III 




111 i 




_1L- - 4-4- — 4 - n 


; 1 1 *H T 1 17 ^ 


it 1 r 8 


i 1.. ... 1 L.l\—4+U-4 


HI 1 ° 


i 1 ^1 f It 1 1i 


vl 1 . 1 1 


1 iJi j 


J£r IT - I 


J n N| *l| 


•jLI I 1 






1 1 III 


il l ' 1 


. T_ ... T JTjlfllt. 


(pi 1 I 


■ I i iii j .Lit 




4 ; * : lit 44 zri 


III n 


T iti tt ft 


nil S 


» 1 ■ L Liliu 41 




In:: 1 tWt 


IJI 1 




:!:::::::::: :JiJJ*Bi 


Jj 1 1 




1 ' 1 1 I'll.' 


1 t 


i i 1 ■ liF'i 




1 L JJJlJIPL 




J L ttt VP-t- 


h m- r" ~T 


t r x ^tl li t 


Q. "T'f " ~ f ° 


I * lie 17 


it: it .-- t "2 


■ ' ^ i 1r it r 




k 1 N ' M rt 


i it 


Ik ' () j 1 II 'l 


t^JY '. "' -l~ ~ 


■ 1 h 1 .' Ill IL i 


'ill - X I 


r i Mil p 1 


U 24 4 




£ .11 .. -,4- ---- 


1 1 1 1 1 V L\ 


I 34 . . _2J _ .. 


i i i in i I -• l 


... =i-it ■— i ---it- 


__J l 1 I iKU-A 4 


3- - 4 - -S 


I i_jnJL 3~/S— -j 


„.^l -. . ii- . ^ 


t ., t * -i A0\ -1 




i J t rztO.- 5 J 




r j + j j VA \ 


l i i" 


Irr r 1 ? Z J *s N 


i V V j I 


■ft ^. < „ / ^ ^ s 


s_5 s _„ s ^ Ip^ . 


h -t ' ^..-v. ±. 


^•"ifcS s, ^^ ^ 1 


=nB1 ..-^_„_J 


■-* ^»S^ fcK ^^ s ^ 4 


O (0 <o 


^- (VI o 



JUNE 8,1950 



PLATE (I b ) MILLIAMPERES 
TUBE DEPARTMENT 

»ADIO COKPORATION OF AMERICA, HARRISON. NEW JERSEY 



92CM-7499 



5915 

AVERAGE OPERATION CHARACTERISTICS 
WITH ECC| AS VARIABLE 



Ef = 6.3 VOLTS 

GRID-N23 SUPPLY VOLTS = 

GRIDS -N22 & N24 SUPPLY VOLTS = 75 

GRID- N«3- CIRCUIT RESISTANCE (OHMS) = 47000 

GRIDS -N22 &N24 SERIES RESISTOR (OHMS) = 470 

GRID- N°l - CIRCUIT RESISTANCE (OHMS) = 47000 



GRIDS-N22 & NS4 (IC2*4> MILLIAMPERES 
•o o iO 




CM < 



JUNE 8,1950 



(0 * 

PLATE (lb) MILLIAMPERES 

TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



92CM-7496 



5963 
MEDIUM-MU TWIN TRIODE 

9-PIN MINIATURE TYPE 

For "on-off" control applications involvini 

loni periods of operation under cutoff conditions 









Unit No. 2 




1.5 


wrf 


1.9 


mif 


0.35 


m^ 



GENERAL DATA 
Electrical: 

Heater, Pure Tungsten, for Unipotential Cathodes: 

Heater arrangment Series Parallel 

Voltage 12.6 ± 10% 6.3 ± 10% ac or dc volts 

Current 0.15 0.3 amp 

Microphonism _. . Not Tested 

Direct I nterelect rode Capacitances (Approx 

Unit No. i 

Grid to plate 1.5 

Grid to cathode and heater. . 1.9 

Plate to cathode and heater . 0.5 

Grid of unit No.l to 

grid of unit No. 2 0.1 max. /u^f 

Characteristics, Class A ( Amplifier (Each Unit): 

Plate Voltage 67.5 volts 

Grid Voltage volts 

Amplification Factor 21 

Plate Resistance (Approx.) 6600 ohms 

Transconductance 3200 /jmhos 

Plate Current 8.5 ma 

Mechanical: 

Mounting Position Any 

Maximum Overall Length 2-3/16" 

Maximum Seated Length 1-5/16" 

Length, Base Seat to Bulb Top (Excluding tip) 1-9/16" ±3/32" 

Maximum Diameter 7/8" 

Dimensional Outline See General Section 

Bulb T-6-1/2 

Base Small-Button Noval 9-Pin (JETEC No.E9-l) 

Basing Designation for BOTTOM VIEW 9A 

Pin 1- Plate of Pin 6 -Plate of 

Unit No. 2 Unit No.l 

Pin 2-Grid of (^^) Pin 7-Grid of 

Unit No. 2 ^/f=_2s\^ Unit No.l 

Pin 3 -Cathode of Qflh f\0 Pin 8 -Cathode of 

Unit No. 2 fiV^lA^Sr?) Unit No.l 

Pins 4 &9- Heater of ^sL^Cc Pin 9 -Heater 

Unit No. 2 s * — -*© Mid-Tap 

Pins 5 &9- Heater of 
Unit No.l 

without external shield. 



■♦-Indicates a change. 



SEPT. 1. 1955 TUKDIVISKJN DATA 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 




5963 
MEDIUM-MU TWIN TRIODE 



FREQUENCY DIVIDER 
and "ON-OFF" 


IN COMPUTER SERVICE 
CONTROL SERVICE 






Values are 


for Each Unit 








Maximum Ratings, Absolute Val 


ues : 








PLATE VOLTAGE 




250 

100 

200 
2.5 
0.5 

100 
20 

90 
90 

120 


max. 

max. 
max. 
max. 
max. 
max. 

max. 
max. 

max. 
max. 

max. 


vol ts 

volts 
volts 
volts 
watts 
watt 

ma 
ma 

volts 
volts 

°C 


GRID VOLTAGE: 

Negative bias value. . . . 




Positive bias value. . . . 




Peak negative value. ... 




PLATE DISSIPATION 




GRID INPUT 




CATHODE CURRENT: 

Peak 




DC 




PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respec 
Heater positive with respec 

BULB TEMPERATURE (At hottest 
on bul b surface) 


t to cathode, 
t to cathode, 
poi nt 


Typical Operation as Frequency Halfer: 










Cutoff 
Condition 


Zero-Bias 
Condition 




Plate-Supply Voltage .... 
Grid Vol tage 


150 

-15 

. 20000 

. 47000 




150 



20000 

47000 

5.1 




volts 

volts 

ohms 

ohms 

ma 


Plate-Circuit Resistance . . 
Grid-Circuit Resistance. . . 
Plate Current 


Maximum Circuit Values: 


Grid-Circuit Resistance: 




0.5 
1.0 


max. 
max. 


megohm 
megohm 


For cathode-bias operation 




CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 






Note M 


in. Max. 




Cutoff Condition 










Plate Current 


. . 1 




50 
50 


/xamp 
/iamp 


Difference in Plate 

Current Between Units. . . 




Zero-Bias Condition 










Plate Current 


. . 2 4 


.6 


5.4 
0.8 


ma 
ma 


Difference in Plate 

Current Between Units. . . 




Note 1: For conditions with 12.6 volts on heater 
150, grid-supply volts = -15, plate-circu 
20000, and grid-circuit resistance (ohms) 


p! ate-supply 
it resistance, 
= U7000. 


volts = 
ohms) = 


Note 2: Conditions are same as 
volts = 0. 


for Note 1 except that 


grid 


-suppl y 






-*- I ndicates a 


change. 
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AVERAGE OPERATION CHARACTERISTICS 
FOR EACH UNIT 




1 1 I 1 I 1 1 1 1 1 1 I I I I I I 1 I 1 1 I I I 1 I I 1 I I I I II 



r E.p= 6.3 VOLTS 
-4 PARALLEL HEATER ARRANGEMENT 
I! GRID- CIRCUIT RESISTANCE (OHMS) = 47000 




PLATE MILLIAMPERES 



MAY 19, 1950 



TUBE DEPARTMENT 

IAOIO COtPOIATION OF AMERICA. HARRISON. NEW JERSEY 



92CM-7493 



5964 
MEDIUM-MU TWIN TRIODE 

FOR "ON-OFF" CONTROL APPLICATIONS INVOLVING 
LONG PERIODS OF OPERATION UNDER CUTOFF CONDITIONS 




100 


volts 


50 


ohms 


39 




6500 


ohms 


6000 


Aimhos 


9.5 


ma 



GENERAL DATA 
Electrical : 

Heater, for Uni potential Cathode: 

Voltage. ........ 6.3 ± 10$ .... ac or dc volts 

Current 0.45 amp 

Microphonism Not Tested 

Direct I nterelect rode Capacitances (Approx.): 
Each Unit: 

Grid to Plate 1.3 m i 

Grid to Cathode and Heater 2.1 mii 

Plate to Cathode and Heater 0.4 mif 

Grid of Unit No.l to 

Grid of Unit No. 2 0.4 max. /j/xf 

With no external shielding. 

Characteristics, Class A Amplifier (Each Unit, with 

both units operating) : 

Plate Voltage 

Cathode-Bias Resistor* 

Amplification Factor 

Plate Resistance 

Transconductance 

Plate Current 

Mechanical : 

Mounting Position Any 

Maximum Overall Length 2-1/8" 

Maximum Seated Length 1-7/8" 

Length, Base Seat to Bulb Top (Excluding tip) . 1-1/2" ± 3/32" 

Maximum Diameter 3/4" 

Bulb T-5-1/2 

Base Small -Button Miniature 7-Pin 

Basing Designation for BOTTOM VIEW 7BF 

Pin 1-Plate of Q Pin 5-Grid of 

Triode No. 2 .-./ ft ^\ ^ Triode No.l 

Pin 2 -PI ate of ^AHrT^Jr Pin6-Gridof 

Triode No.l Jfi L Triode No. 2 

Pin 3 -Heater ^^^~~/^ pin 7 -Cathode 

Pin 4 -Heater >v— -^ 



FREQUENCY DIVIDER IN COMPUTER SERVICE 
& "ON-OFF" CONTROL SERVICE 

Values are for each unit 

Maximum Ratings, Absolute Values: 

PLATE VOLTAGE 250 max. volts 

• Common to both units. 



SEPT. 1, 1950 TUBE DEPARTMENT TENTATIVE DATA 
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5964 
MEDIUM-MU TWIN TRIOpE 



GRID VOLTAGE: 

Negative bias value 100 max. volts 

Positive bias value max. volts 

Peak negative value 200 max. volts 

PLATE DISSIPATION 1.5 max. watts 

GRID INPUT 0.1 max. watt 

DC CATHODE CURRENT* 15 max. ma 

PEAK CATHODE CURRENT* 75 max. ma 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 90 max. volts 

Heater positive with respect to cathode. 90 max. volts 
BULB TEMPERATURE (At hottest point on 

bulb surface) 150 max. °C 

Typical Operation as Frequency Halfer (Each Unit): 

Cutoff Zero-Bias 

Condition Condition 

Plate-Supply Voltage 150 150 volts 

Plate-Circuit Resistance .... 20000 20000 ohms 

Grid-Supply Voltage -10 volts 

Grid-Circuit Resistance 47000 47000 ohms 

Plate Current 5 ma 

Maximum Circuit Values: 

Grid-Circuit Resistance: 

For fixed-bias operation 0.5 max. megohm 

For cathode-bias operation 1.0 max. megohm 



RANGE VALUES FOR EQUIPMENT DESIGN 



Cutoff Condition Note 

Plate Current (Each Unit). 1 
Difference in Plate 

Current Between Units. . - 

Zero-Bias Condition 

Plate Current (Each Unit). 2 
Difference in Plate 
Current Between Units. . - 



Min. 



4.3 



Max. 

0.2 

0.2 

5.7 

1.4 



ma 
ma 

ma 
ma 



Note l: For conditions with 6.3 volts on heater, plate-supply volts = 
150, plate-circuit resistance (ohms) = 20000, grid-supply volts 
= -10, and grid-circuit resistance (ohms) = 47000. 
Note 2: Conditions are same as for Note l except that grid-supply 
volts = 0. 

With both units operating, the dc cathode current should not exceed 
30 mllli amperes, and the peak cathode current should not exceed 150 
mill I amperes. 
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5965 
MEDIUM-MU TWIN TRIODE 

9-PIN MINIATURE TYPE 

For "on-off" control applications involving long 
periods of operation under cutoff conditions. 



GENERAL DATA 
Electrical : 






Heater, for Unipotential Cathodes: 

, Heater arrangement .... Series 

1 Voltage (AC or DC) ... . 12.6 ±5% 

Current 0.225 

Direct 1 nterelectrode Capaci tances (Approx 

Grid to plate (Each unit) 

Grid to cathode and heater (Each unit) . 

Plate to cathode and heater (Unit No.l). 

Plate to cathode and heater (Unit No. 2). 

Plate of unit No.l to plate of 

unit No. 2 


Parallel 
5.3 ± 5% 
0.45 

3.0 

3.8 

0.5 

0.38 

0.5 
Unit): 


volts 
amp 

/z/zf 

fJJJLf 


Characteristics, Class A ( Amplifier (Each 


Plate Supply Voltage ... 


150 

220 

47 

7250 

6500 

8.2 

-5.5 


volts 
ohms 

ohms 

/xmhos 

ma 

volts 


Ampl if ication Factor 






Plate Current 


Grid Voltage (Approx.) for plate 

current of 150 /xamp 


Mechanical: 










. . Any 






2-3/16" 
1-15/16" 

)"±3/32" 
. . 7/8" 


Maximum Seated Length 

Length from Base Seat to Bulb Top • 


. . 1-9/16 






Bulb 




T-6-1/2 
NO.E9-1) 
. . . 9A 


Base Small-Button Noval 9- 

Basing Designation for BOTTOM VIEW . . . 


Pin (JETEC 


Pin 1- Plate of ^ Pin6-Plateof 

Unit No. 2 Q^^>® Unit No#1 

Pin 2-Grid of rVn=- "^VV^ Pin 7 - Grid of 

Unit No. 2 ^Uk \T Unit N °* 1 

Pin 3- Cathode of (2\s£ljlO~Hte) Pin 8 -Cathode of 
Unit No. 2 ^^T^^A^^ Unit N0,1 

Pin 4,9-Heater of 0* ^® Pin 9-Heater 

Unit No. 2 Mid-Tap 

Pin 5, 9-Heater of 
Unit No.l 


* Without external shield. 
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MEDIUM-MU TWIN TRIODE 











FREQUENCY DIVIDER IN COMPUTER 
and "ON-OFF" CONTROL SERVI 

Values are for Each Unit 
Maximum Ratings, Absolute Values: 
PLATE VOLTAGE 


SERVICE 

CE 

330 max. 

150 max. 

2.4 max. 

4.4 max. 

16.5 max. 

200 # max. 
200*max. 

165 max. 

Conduction 
Condit ion 

150 
7200 
10.5 

less than 

0.1 max. 
0.5 max. 

PMENT DESIGN 

in. Max. 

207 0.243 
39 55 

-7.5 

1.5 
6 10.4 


volts 

volts 

watts 

watts 

ma 

volts 
volts 

°C 

volts 

ohms 

ma 

1 volt 

volts 

volts 

megohm 
megohm 

amp 

volts 

volts 
ma 


GRID VOLTAGE: 

Negative bias value 




PLATE DISSIPATION 




Total for both units .... 




DC CATHODE CURRENT 




PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect t 
Heater positive with respect t 

BULB TEMPERATURE (At hottest poi 


d cathode . 
d cathode . 
it on 


Typical Operation in Computer Se 

Plate Supply Voltage 

Plate Load Resistor 


rvice: 

Cutoff 
Condit ion 

150 
7200 

-5.5 

1.5 


(arid Voltage (Approx.) for 
grid current of 140 /xamp . . 

Grid Voltage (Approx.) for 
plate current of 150 /xamp . . 

Difference in Grid Voltage 
Between Units (For plate 
current of 150 /xamp per unit) 

Maximum Circuit Values: 

Grid-Circuit Resistance: 

For fixed— bias operation . . 






CHARACTERISTICS RANGE VALUES FOR EQU 

Jfote M 

Heater Current 1 

Amplification Factor(Each Unit) 1,2 
Grid Voltage for plate current 

of 150 /xamp (Each Unit) ... 1,3 
Difference in Grid Voltage 

Between Units (For plate 

current of 150 /xamp per unit) 
Plate Current 1 (Each Unit) . . 1,2 

* The dc component must not exceed 100 volts. 
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MEDIUM-MU TWIN TRIODE 




Plate Current 2 (Each Unit) . . 

Reverse Grid Current (Each Unit) 

Heater-Cathode Leakage Current: 

Heater negative with respect 

to cathode 1,6 

Heater positive with respect 

to cathode 1,6 

Transconductance 1,2 



Note 


Min. 


Max. 




1,4 
1,5 


9.75 


1 


ma 
/xainp 



5100 



20 ^amp 

20 /zamp 
7900 yumhos 



Note 1: With 12.6 volts ac or dc on heater (series connected). 

Note 2: With plate supply voltage of 150 volts and cathode resistor for 
each' cathode of 220 ohms adequately bypassed for a signal fre- 
quency of 60 cps. Each unit tested separately, unit not under 
test biased to cutoff. 

Note 3: With plate supply voltage of 150 volts, grid supply voltage ad- 
justed to give dc plate current of 150 microamperes, and plate 
load resistor of 7200 ohms. Each unit tested separately. unit 
not under test biased to cutoff. 

Note U: With plate supply voltage of 150 volts, grid supply voltage ad- 
justed to give dc grid current of 140 microamperes, and plate 
load resistor of 7200 ohms. Each unit tested separately, unit 
not under test biased to cutoff. 
e 5: With plate supply voltage of 150 volts, cathode resistor for each 
cathode of 220 ohms, and grid-circuit resistance of 0.5 megohm. 
Each unit tested separately, unit not under test bi ased to cutoff . 
e 6: With 100 volts dc between heater and cathode and units connected 
in parallel. 
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AVERAGE CHARACTERISTICS 
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6073 
VOLTAGE REGULATOR 

MINIATURE GLOW-DISCHARGE TYPE 
Intended for applications where very stable character- 
istics and dependable performance under shock and 
vibration are paramount'. The 6073 is a "premium" 
version of the 0A2. 




General : 

Cathode 



DATA 



Cold 



Mechanical : 

Mounting Position Any 

Maximum Overall Length 2-5/8" 

Maximum Seated Length 2-3/8" 

Length, Base Seat to Bulb Top (Excluding tip) . . . 2" ±3/32" 

Maximum Diameter 3/4" 

Bulb T-5-1/2 

Base Small-Button Miniature 7-Pin (JETEC No. E7-1) 

Basing Designation for BOTTOM VIEW 5BQ 



Pin 1- Anode 
Pin 2 -Cathode 
Pin 3- Internal 

Connection- 
Do Not Use 
Pin 4 -Cathode 




Pin 5- Anode 
Pin 6- Internal 

Connection- 
Do Not Use 
Pin 7 -Cathode 



Maximum Ratings, Absolute Values'. 
AVERAGE STARTING CURRENT (See note below) 
DC CATHODE CURRENT 



AMBIENT TEMPERATURE RANGE 
FREQUENCY 



75 max. 

f30 max. 

\ 5 min. 

-55 to +90 

max. 



ma 
ma 



°C 

cps 



Characteristics Range Values for Equipment Design: 



Min. 

DC Anode-Supply Voltage 185* 

Anode Breakdown Voltage 

Anode Voltage Drop 140* 

Regulation (5 to 30 ma) 

Circuit Values: 

Shunt Capacitor 

Series Resistor 



Av . 

156 

151 

2 



Max. 

volts 

185# volts 

168* volts 

6» volts 



- - 0.1 fif 

See note below 

H0TE: The notes and circuit Information shown under Type 0A2 are also 
applicable to the 6073. 



k ,#,*: See next page. 



MAY 1, 1952 



TUBE DEPARTMENT 



TENTATIVE DATA 



RAOIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 




6073 
VOLTAGE REGULATOR 



Shock and Vibration Tests: 

These tests are made as indicated in the JAN Specifications 
JAN 1-A for Electron Tubes, May, 1946 under the sections as 
follows: 
Section F-6b (9e) Shock Test: 

Instantaneous Impact Acceleration .... 900 max. g 

Section F-6b (9f) Vibration Test: 

Vibrational Acceleration 2.5 max. g 

Not less than Indicated supply voltage should be provided to insure 
■starting" throughout tube life. 

# Maximum individual tube value during life. 

* Minimum individual tube value during life. 
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VOLTAGE REGULATOR 

MINIATURE GLOW-DISCHARGE TYPE 
Intended for applications where very stable character- 
istics and dependable performance under shock and 
vibration are paramount. The 6071 Is a "premium" 
version of the 0B2. 




General : 

Cathode. 



Mechanical : 

Mounting Position Any 

Maximum Overall Length 2-5/8" 

Maximum Seated Length 2-3/8" 

Length, Base Seat to Bulb Top (Excluding tip). . . 2" ±3/32" 

Maximum Diameter 3/4" 

Bulb T-5-1/2 

Base Small-Button Miniature 7-Pin (JETEC No.E7-l) 

Basing Designation for BOTTOM VIEW 5BQ 



DATA 



Cold 



Pin 1- Anode 
Pin 2 -Cathode 
Pin 3- Internal 

Connect ion- 
Do Not Use 
Pin 4 -Cathode 




Pin 5 -Anode 
Pin 6- Internal 

Connection- 
Do Not Use 
Pin 7 -Cathode 



Maximum Ratings, Absolute Values: 

AVERAGE STARTING CURRENT (See note below) 

DC CATHODE CURRENT 

I 

AMBIENT TEMPERATURE RANGE. 

FREQUENCY 



75 max. 

J30 max. 

\ 5 min. 

-55 to +90 

max. 



Characteristics Range Values for Equipment Design: 



DC Anode-Supply Voltage. 
Anode Breakdown Voltage. 
Anode Voltage Drop . . . 
Regulation (5 to 30 ma). 

Circuit Values: 

Shunt Capaci tor 

ieries Resistor 



133* 
101* 



115 

108 

1 



Max. 



133; 
114 # 



0.1 



ma 
ma 
ma 
°C 
cps 



volts 
volts 
volts 
volts 



See note below 



MOTE: The notes and circuit inTormation shown under Type 0A2 are also 
applicable to the 6074. 



A* *. 



See next page. 
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VOLTAGE REGULATOR 



Shock and Vibration Tests: 

These tests are made as indicated in the JAN Specifications 

JAN 1-A for Electron Tubes, May, 1946 under the sections as 

follows: 

Section F-6b (9e) Shock Test: 

Instantaneous Impact Acceleration .... 900 max. 

Section F-6h (9f) Vibration Test: 
Vibrational Acceleration 2.5 max. g 

4 Not less than indicated supply voltage should be provided to in< 
■starting" throughout tube life. 

• Maximum Individual tube value during life. 

* Minimum Individual tube value during life. 
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GENERAL DATA 

Heater, for Uni potential Cathodes: 

Voltage 6.3 ± 10% ... ac or dc volts 

Current 2.5 . . . amp 

Direct I nterelect rode Capacitances (Approx.): 
(Each Unit, without external shield) 

Grid to Plate 8 /-^f 

Input 6 fj+tf 

Output 2.2 wrf 

Heater to Cathode: 

Triode Unit No.l ... 6.5 Muf 

Triode Unit No. 2 ... 6 mxf 

Grid of Unit No.l to Grid of Unit No. 2 . . 0.5 ^f 

Plate of Unit No.l 

to Plate of Unit No. 2 2 mif 

Characteristics, Amplifier Class A, (Each Unit): 

Plate-Supply Voltage 135 volts 

Cathode-Bias Resistor 250 ohms 

Amplification Factor 2 

Plate Resistance 280 ohms 

Transconductance 7000 /xmhos 

Plate Current 125 ma 

Mechanical: 

Mounting Position Any 

Maximum Overall Length 4-1/16" 

Maximum Seated Length 3-1/2" 

Maximum Diameter 1-23/32" 

Bulb T-12 

Base Large-Wafer Octal 8-Pin with Sleeve and 

External Barriers (JETEC No.B8-98) 
Basing Designation for BOTTOM VIEW 8BD 

Pin 1-Grid of 

Unit No. 2 
2- Plate of 

Unit No.2 
3 -Cathode of 

Unit No.2 
4 -Grid of 

Unit No.l 

DC AMPLIFIER 

Values are for Each Unit 
Maximum Ratings, Absolute Values: 

PLATE VOLTAGE 

PLATE CURRENT 

PLATE DISSIPATION 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode . 300 max. 

Heater positive with respect to cathode • 300 max. 



Pin 
Pin 
Pin 




Pin 

Pin 

Pin 
Pin 



5- Plate of 
Unit No.l 

6 -Cathode of 
Unit No.l 

7 -Heater 

8 -Heater 



250 max. volts 

125 max. ma 

13 max. watts 



volts 
volts 



<- indicates a change 
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6080 
LOW-MU TWIN POWER TRIODE 



BULB TEMPERATURE^ 200 max. °C 

Maximum Circuit Values: 

Grid-Circuit Resistance: 

For cathode-bias operation 1.0 max. megohm 

For fixed-bias operation 0.1 max. megohm. 

For combined fixed and 

cathode-bias operation* 0.1 max. megohm 

BOOSTER SCANNING SERVICE 

Values are for Each Unit 

Maximum Ratings, Absolute Values: 

For operation in a 525-line, 30-frame system* 

PEAK NEGATIVE-PULSE PLATE VOLTAGE* .... 3000 max. volts 

PEAK NEGATIVE-PULSE GRID VOLTAGE 2300 max. volts 

DC PLATE CURRENT 125 max. ma 

PLATE DISSIPATION 13 max. watts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode* 300 max. volts 

Heater positive with respect to cathode. 300 max. volts 

BULB TEMPERATURE* 200 max. °C 

Maximum Circuit Values (For maximum rated conditions)' 

Grid-Circuit Resistance: 

For cathode-bias operation 1.0 max. megohm 

For fixed-bias operation not recommended 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 



amp 
ma 

/iTTlhoS 

/oamp 

Note 1: With 6.3 volts ac or dc on heater. 

Note 2: with plate-supply voltage of 135 volts, and cathode-bias resistor 

of 250 ohms in each cathode (both trlode units operating) 
Note 3: With plate-supply voltage of 135 volts, grid resistor of 1 megohm 

in each grid and cathode-bias resistor of 250 ohms in each cathode 

(both triode units operating) 

• At hottest point on bulb surface. 

D When fixed bias is used, the plate circuit should contain a protective 

resistance to provide a minimum drop of 15 volts dc at the normal open 

atlng conditions. 

*,*,•,•: See next page. -vindicates a change 
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Note 


Min. 


Max. 


Heater Current 


1 


2.26 


2.1 A 


Amplification Factor 

(Each Unit) . . . 
Plate Current (Each Unit). . 
Transconductance 


1,2 
1,2 


1.4 
100 


2.6 

150 


(Each Unit) . . . 
Reverse Grid Current 

(Units in Paral lei ) 


1.2 
1.3 


5800 


8200 
4 



6080 
LOW-MU TWIN POWER TRIODE 




When combined fixed- and cathode-bi as is used, the cathode-bi as portion 
should have a minimum value of 7.5 volts dc at the normal operating 
conditions. 

As described in 'Standards of Good Engineering Practice Concerning 
Television Broadcast stations", Federal Communications Commission. 

The duration of the voltage pulse must not exceed 15 per cent of one 
horizontal scanning cycle. In a 525-line, 30- frame system, 15 per cent, 
of one horizontal scanning cycle is 10 microseconds. 
Operation of this tube is not recommended with a damper pulse between 
heater and cathode. 

SPECIAL RATINGS & PERFORMANCE DATA 
Shock Rating: 

Impact Acceleration 450 max. g 

Tubes are held, rigid in four different positions in a Navy 
Type, High Impact (flyweight) Shock Machine and are sub- 
jected to 450 g impact acceleration. 

Fatigue Rating: 

Vibrational Acceleration 2.5 max. g 

Tubes are rigidly mounted and subjected in each of three 
positions to 2.5 g vibrational acceleration at 25 cycles 
per second for 32 hours. 

Low-Frequency Vibration Performance: 

RMS Output Voltage 200 max. mv 

Under the following conditions and with units connected 
in parallel: Heater voltage of 6.3 volts, plate voltage 
supply of 135 volts, dc grid voltage of -7 volts, plate 
load resistance of 2000 ohms, and vibrational accelera- 
tion of 2.5 g at 25 cycles per second. 

_'VT_ 

MAX. 



. LARGE -WAFER 

OCTAL 

8-PW BASE 

WITH SLEEVE 

JETEC N«6S-»e 



•2CS-77I7R2 



MAX. 



Ill 



•■v 



- indicates a change 
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6080 
LOW-MU TWIN POWER TRIODE 




LARGE-WAFER OCTAL BASE 

WITH EXTERNAL BARRIERS AND SLEEVE 

JETEC No.BS-98 



.770 

.. 1 



.040 
MAX. 



•• 1.600 - 1.625 



up 



-1.677 -1.718 



.100 




92CS-80II 
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6082 
LOW-MU TWIN POWER TRIODE 




GENERAL DATA 

Heater, for Uni potential Cathodes: 

Voltage 26.5 ± 10$ 

Current 0.6 

Direct I nterelect rode Capacitances (Approx.): 
(Each Unit, without external shield) 

Grid to Plate 8 

Input 6 , 

Output 2.2 , 

Heater to Cathode: 

Triode Unit No.l . . . 13 

Triode Unit No. 2 ... 13 

Grid of Unit No.l to Grid of Unit No. 2 . . 0.5 
Plate of Unit No.l 

to Plate of Unit No. 2 2 

Characteristics, Amplifier Class A, (Each Unit): 

Plate-Supply Voltage 

Cathode-Bias Resistor 

Amplification Factor 

Plate Resistance 

Transconductance 

Plate Current 



ac or dc 



volts 
amp 



^f 



135 


volts 


250 


ohms 


2 




280 


ohms 


7000 


/Amhos 


125 


ma 



Mechanical: 

Mounting Position Any 

Maximum Overall Length 4-1/16" 

Maximum Seated Length 3-1/2" 

Maximum Diameter 1-23/32" 

Bulb T-12 

Base Large-Wafer Octal 8-Pin 

External T 
Basing Designation for BOTTOM VIEW 
Pin 1-Grid of 

Unit No. 2 
Pin 2 -PI ate of 

Unit No. 2 
Pin 3 -Cathode of 
Unit No. 2 
Pin 4 -Grid of 

Unit No.l 

DC AMPLIFIER 
Values are for Each Unit 
Maximum Ratings, Absolute Values: 

PLATE VOLTAGE 

PLATE CURRENT 

PLATE DISSIPATION 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode . 
Heater positive with respect to cathode . 




1 8-Pin 


with Sleeve 


and 


rriers 


JETEC No.B8-98) 








RRO 


Pin 


5- 


-Plate 








Unit No 


.1 


Pin 


6- 


-Cathode 


of 






Unit No 


.1 


Pin 


7- 


-Heater 




Pin 


8 


-Heater 





250 max. volts 

125 max. ma 

13 max. watts 

300 max. volts 
300 max. volts 

- tnd icates a 



change 
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BULB TEMPERATURE* 200 max. °C 

MaxinuM Circuit Values: 

Grid-Circuit Resistance: 

For cathode-bias operation 1.0 max. megohm 

For fixed-bias operation 0.1 max. megohm 

For combined fixed- and 

cathode-bias operation* 0.1 max. megohm 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Mote Kin. Max. 

Heater Current 1 0.55 0.65 amp 

Amplification Factor 

(Each Unit) .... 1,2 1.4 2.6 

Plate Current (Each Unit) ... 1,2 100 150 
Transconductance 

{Each Unit) .... 1,2 5800 8200 /jmhos 
Reverse Grid Current 

(Units in Parallel). 1,3 - 4 ^amp 

Note l: With 26.5 volts ac or dc on heater. 
Note 2: With plate-supply voltage of 135 volts, and cathode-bias resistor 
of 250 ohms in each cathode (both triode units operating). 

>te 3: With plate-supply voltage of 135 volts, grid resistor of 1 megohrr 
in each grid and cathode-bias resistor of 250 ohms in each cathode 
(both triode units operating). 

At hottest point on bulb surface. 

° When fixed bias is used, the plate circuit should contain a protective 
resistance to provide a minimum drop of 15 volts dc at the normal oper- 
ating conditions. 

* When combined fixed- and cathode-bias is used, the cathode-bias portion 
should have a minimum value of 7.5 volts dc at the normal operating con- 
ditions. 

SPECIAL RATINGS ft PERFORMANCE DATA 
Shock Rating: 

Impact Acceleration 450 max. g 

Tubes are held rigid in four different positions inaNavy 
Type, High Impact (flyweight) Shock Machine and are sub- 
jected to 450 g impact acceleration. 

Fatigue Rating: 

Vibrational Acceleration 2.5 max. g 

Tubes are rigidly mounted and subjected in each of three 
positions to 2.5 g vibrational acceleration at 25 cycles 
per second for 32 hours. 

Low-Frequency Vibration Performance: 

RMS Output Voltage 200 max. mv 

Under the following conditions and with units connected 
in parallel: Heater voltage of 26.5 volts, plate voltage 

-» indicates a change 
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supply of 135 volts, dc grid voltage of -7 volts, plate 
load resistance of 2000 ohms, and vibrational accelera- 
tion of 2.5 g at 25 cycles per second. 

Outl ine Drawing and 

Average Plate Characteristics Curve 

for the 6082 are the same as 

shown for Type 6080 



AUG. 1, 1953 TUBE DEPARTMENT DATA 2 

RADIO CORPORATION Of AMItICA, HARRISON. NEW JERSEY 



6101 
MEDIUM-MU TWIN TRIODE 

MINIATURE TYPE 

Intended for applications at altitudes up to 55000 

feet and where dependable performance under shock and 

vibration is paramount. 




100 


volts 


50# 


ohms 


38 




6300 


ohms 


6000 


/u/nhos 


8.5 


ma 



GENERAL DATA 
Electrical: 

Heater, for Uni potential Cathode: 

Voltage 6.3 ± 10$ ... ac or dc volts 

Current 0.45 amp 

Direct I nterelect rode Capacitances (Each Unit, approx.)*: 

Grid to Plate 1.5 mif 

Input 2.0 /4^f 

Output 0.4 wif 

Heater to Cathode .... 6.0 A</xf 

Characteristics, Clui A, Amplifier: 

Plate Supply Voltage 100 

Cathode-Bias Resistor , 

Amplification Factor 

Plate Resistance 

Transconductance 

Plate Current , 

Mechanical: 

Mounting Position Any 

Maximum Overall Length 2-1/8" 

Maximum Seated Length 1-7/8" 

Length, Base Seat to Bulb Top (Excluding tip) . . 1-1/2" ±3/32" 

Maximum Diameter 3/4" 

Bulb T-5-1/2 

Base Small-Button Miniature 7-Pin (JETEC No.E7-l) 

BOTTOM V I EW 

Pin 1- PI ate of ® — ® Pin 5-Grid of 

Unit No. 2 (aVfrflrrrV*) Unit No#1 

Pin 2 -PI ate of ^|[„J.J ] Pin 6-Grid of 

Unit No.l (2)}^rr---b) Unit No#2 

Pin 3 -Heater ,S -A^^^A^ Pin 7 -Cathode 

Pin 4 -Heater © 

AMPLIFIER - Class A, 

Values are for each unit 

Maximum Ratings, Absolute Values: 

For Pressures Down 
to 55 ±5 mm of Hg m * 

PLATE VOLTAGE 330 max. volts 

* With no external shield. 

Corresponds to altitude of about 55000 feet. 
i Value is common to both units operating at the specified conditions. 
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PLATE DISSIPATION 0.85 max. watt 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode . 180 max. volts 

Heater positive with respect to cathode . 180 max. volts 

BULB TEMPERATURE (At hottest point on 

bulb surface) 165 max. °C 

Maximum Circuit Values (For maximum rated conditions): 

Grid-Circuit Resistance: 

For fixed-bias operation Not recommended 

For cathode-bias operation 0.5 max. megohm 



CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Kin. Max. 



Heater Current 1 

Grid-to-Plate Capacitance 

(Each Unit) 2 

Grid-to-Cathode Capacitance 

(Each Unit) 2 

Plater-to-Cathode Capacitance 

(Unit No.l) 2 

Plate-to-Cathode Capacitance 

(Unit No.2) 2 

Heat er-to-Cath ode Capacitance . 2 
Amplification Factor 1,3 



Plate Current (1) 
Plate Current (2) . . . , 
Plate Current (3) . . . , 
Transconductance (1). . , 
Transconductance (2). . , 
Reverse Grid Current (1). 
Reverse Grid Current (2). 
Heater-Cathode Leakage Current: 
Heater negative with 

respect to cathode . . 
Heater positive with 

respect to cathode . . 
Leakage Resistance Per Unit: 
Between Grid and All Other 

Electrodes Tied Together 1,12 
Between Plate and All Other 

Electrodes Tied Together 1,13 



1.4 
1.5 
1,7 
1,4 
6,4 
1.8 
9,10 



1,11 
1,11 



0.420 

1.2 

1.4 

0.25 

0.25 

4.0 

28 

6.5 

5 
4500 



0.480 

1.8 

2.8 

0.65 

0.55 

8.0 

48 

11.5 
200 



amp 



100 
100 



ma 
//amp 

— //amp 
7500 /xmhos 

- /xmhos 
0.5 /-tamp 
1.0 /iamp 



10 /tamp 
10 ^amp 

- megohms 

- megohms 



Note l: With 6.3 volts ac or dc on heater. 

Note 2: With no external shield. 

Note 3: With plate supply voltage of 100 volts, cathode-bias resistor of 

30 ohms common to both units, and a cathode bypass capacitor of 

1000 Mf. Each unit tested separately and with both units oper- 

at ing. 
e 4: With plate supply voltage of 100 volts and cathode-bias resistor 

of 50 ohms common to both units. Each unit tested separately and 

with both units operating. 
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Note 5: with dc plate voltage of 250 volts, and dc grid voltage of -14.5 
volts. Each unit tested separately and with both units operating 

Note 6: With 5.7 volts ac or dc on heater. 

Note 7: With plate supply voltage of 250 volts and dc grid voltage of 
-10.5 volts. Each. unit tested separately and with both units 
operat ing. 

Note 8: With plate supply voltage of 250 volts, grid-circuit resistance 
of 1.0 megohm common to'both units, and cathode-bias resistor of 
500 ohms common to both units. Plate of unit No.l tied to plate 
of unit No. 2; grid of unit No.l tied to grid of unit No. 2. 

Note 9: With 7.0 volts ac or dc on heater. 

Note 10: With plate supply voltage of 100 volts, grid-circuit resistance 
of 1 megohm common to both units and cathode-bias resistor of 
50 ohms common to both units. Plate of unit No.l tied to plate 
of unit no. 2; grid of unit No.l tied to grid of unit no. 2. 

Note 11: With 100 volts dc between heater and cathode. 

Note 12: With grid 100 volts negative with respect to all other elec- 
trodes tied together. 

Note 13: With plate 300 volts negative with respect to all other elec- 
trodes tied together. 

SPECIAL RATINGS & PERFORMANCE DATA 
Shock Rating: 

Impact Acceleration 500 max. g 

This test is performed on a sample lot of tubes from each 
production run to determine ability of tube to withstand 
the specified impact acceleration. Tubes are held rigid 
in four different positions in a Navy Type, High-Impact 
(flyweight) Shock Machine and are subjected to 20 blows 
at a hammer angle of 30° (equivalent to the specified 
maximum impact acceleration). At the end of this test, 
tubes wi I I not show permanent or temporary shorts or open 
circuits, and are required to meet established limits for 
vibration, heater-cathode leakage current, and transcon- 
ductance. 

Fatigue Rating: 

Vibrational Acceleration 2.5 max. g 

This test is performed on a sample lot of tubes from each 
production run to determine ability of tube to withstand 
the specified vibrational acceleration. Tubes are rigidly 
mounted and subjected in each of three positions to 2.5 g 
vibrational acceleration at 60 cycles per second for 32 
hours. At the end of this test, tubes wi I I not show 
permanent or temporary shorts or open circuits, and are 
required to meet established limits for fatigue, heater- 
cathode leakage current, and t ransconductance. 

Low-Frequency Vibration Performance: 

RMS Output Voltage 25 max. millivolts 

This test is performed on a sample lot of tubes from each 
production run to determine ability of tube to withstand 
low-frequency vibration of its elements with consequent 
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generation of audio noise as determined by the measured 
rms output voltage. Plate of unit No. I tied to plate of 
unit No. 2 and grid of unit No. I tied to grid of unit No. 2; 
dc plate voltage of 250 volts, dc grid voltage of -8 
volts, plate load resistance of 20000 ohms, and v i brat i onal 
acceleration of 2.5 g at 25 cps. 

AUdio-Frequency Noise and Microphonic Performance: 

RMS Output Voltage 70 max. millivolts 

This test is performed on a sample lot of tubes from each 
production run to determine susceptibility of tube to 
movement of its elements when tapped and consequent gen 
e rat ion of audio noise as determined by the measured rms 
output voltage. Plate of unit No. I tied to plate of unit 
No. 2, grid of unit No. I tied to grid of unit No. 2, plate 
supply voltage of 100 volts, grid-circuit resistance of 
0.1 megohm common to both units, cathode-bias resistor of 
50 ohms common to both units, and plate load resistance 
of 10000 ohms. 

Glass Strain Test: 

This test is performed on a sample lot of tubes from each 
production run to check for tubes which may have been Im- 
properly processed. Tubes are completely submerged In 
boiling water ( 97°C to I00°C) for a period of 15 seconds 
and then immediately submerged In Ice water ( 0°C to 3°C ) 
Tubes wl I I withstand this treatment without loss of vacuum 

Shorts and Continuity Test: 

This test is performed on a sample lot of tubes from each 
production run. In this test a tube is considered in- 
operative If It shows a permanent or temporary short or 
open circuit, or a value of reverse grid current in ex- 
cess of 1.0 microampere under the conditions specified in 
the CHARACTERISTICS RANGE VALUES for reverse grid current 
(1). 

I -Hour Stability Life Performance: 

This test Is performed on a sample lot of tubes from each 
production run to insure that the tubes have been properly 
stabilized. With both units operating, each unit is 
checked for variat i on i n t ransconductance under conditions 
of maximum rated plate dissipation. At the end of I hour 
the value of transconductance of each unit is read. The 
variation I n_ t ransconductance from the 0-hour reading 
will not exceed 12 per cent. 

100-Hour Life Performance: 

This test is performed on a sample lot of tubes from each 
production run under conditions of maximum rated plate 
dissipation to insure a low percentage of early Inopera- 
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tives. At the end of 100 hours, a tube is considered In 
operative if it shows a permanent or temporary short or 
open circuit, or a value of reverse grid current in ex- 
cess of 1.0 microampere under the conditions specified in 
CHARACTERISTICS RANGE VALUES fo r reverse grid current (1). 

500-Hour Average Life Performance: 

This 500-hour test is made on a sample lot of tubes from 
each production run to insure high quality of the i nd 
vidual tube and to guard against epidemic failures of any 
of the characteristics indicated below. With both units 
operating, each unit is life tested separately at room 
temperature under the following conditions: heater volt- 
age of 6.3 volts ac or dc, plate supply voltage of 100 
volts, dc heater-cathode voltage (heater positive with 
respect to cathode) of 180 volts, and cathode bias re- 
sistor (common to both units) of 50 ohms. At the end of 
500 hours, the tubes will not show permanent shorts or 
open circuits and will be criticized for the total num- 
ber of defects i n the sample lot and for the number of tubes 
failing to pass the established limits of heater current, 
t ransconductance with 6.3 volts acordc on heater, trans- 
conductance with 5.7 volts ac or dc on heater, plate cur- 
rent (1), reverse grid current (2), heater-cathode leakage 
current, and leakage resistance per unit. 



OCT. 1, 1953 



TUBE DEPARTMENT TENTAT I VE DATA 3 

RADIO CORPORATION OP AMERICA. HARRISON. NEW JERSEY 




6101 
AVERAGE PLATE CHARACTERISTICS 

FOR EACH UNIT 




PLATE (l b )OR GRID(lc)MILLIAMPERES 



JULY 13, 1953 



TUBE DEPARTMENT 

RADIO COIPOtATION Of AMIIICA, HAMISON, NEW JEISEY 



92CM-8034 



6101 
AVERAGE PLATE CHARACTERISTICS 

FOR EACH UNIT 





JULY 13,1953 



PLATE MILL I AMPERES 



TUBE DEPARTMENT 

IADIO COKPOtATION OF AMEIICA, HAWISON, NEW JEISEY 



92CM-8033 




6101 

AVERAGE CHARACTERISTICS 

FOR EACH UNIT 







+} Ef =6.3 VOLTS 1 1 J J 1 1 1 1 J [4]-|-f1|| 1 1 1 1 [ 1 1 1 1 |yf 
S E b = PLATE VOLTS f [j ll^fff 




: — u» oi : 
o o o - 
: AMPLIFICATION 
FACTOR (/J,) 
































































: 0.0B IIIIIH^ 


































■7000 \ 

</>: 
■6000 O ; 

3: 

8; 

u: 
:5000 2 : 

Ti 

:4000 u : 
o- 
z: 

?: 

o: 
:3000D: 

Q - 

: z: 

o- 
o: 

:2000Zi 

cc- 

: •": 

■1000 


: 3 Q.Q7 fff 

is Wm 

. u ±rm±m± 
• 0.06t-Fi 1 1 1 11 1 1 










^ 11 

■ ^ 1 1 1 1 1 1 1 1 IT 

■ w 1 1 1 1 1 1 H 1 1" 

ju o.Q5|||||||p 




tESISTAI 
O 

2 




PLATE P 
O O 
b b 




: 0.01 | ' 1 1 fff 
olllll|[H[ 





-8 -6 -4 

GRID VOLTS 



JULY 13,1053 



TUBE DEPARTMENT 

IA0IO COIPOtATION OF AMHICA, HAMISON, NEW JtlSCV 



92CM-8032 



6173 
UHF DIODE 

"PENCIL TYPE" FOR PULSE-DETECTION SERVICE 




Mechanical : 

Terminal Connections: 
H -Heater Leads 

P- PI ate Cyl inder 
(Adjacent to 
Pinch-off) 



GENERAL DATA 
Electrical : 

Heater, for Unipotential Cathode: 

Voltage 6.3 ± 10% . 

Current 0.135 .... 

Resonant Freq. (Approx. ) . 1600 .... 
Direct Interel ectrode Capacitance (Approx. 
Plate to Cathode ... 1.1 ... . 



ac or dc vol ts 

amp 

Mc 




K- Cathode Cyl inder 
(Adjacent to 

Heater Leads) 



Mounting Position Any 

Dimensions See Outline Drawing 

PULSE-DETECTION AND 
PULSE-POWER-MEASURING SERVICE* 

Maximum Ratings, Absolute Values: 

PEAK INVERSE PLATE VOLTAGE 1000 max. volts 

PEAK PULSE PLATE VOLTAGE 150 max. volts 

PEAK PULSE PLATE CURRENT 1.0 max. amp 

AVERAGE PLATE CURRENT 1 max. ma. 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode . 90 max. volts 

Heater positive with respect to cathode . 90 max. volts 

SEAL TEMPERATURE (Plate or Cathode) .... 175 max. °C 



HALF-WAVE RECTIFIER 
Maximum Ratings, Absolute Values: 

PEAK INVERSE PLATE VOLTAGE 

PEAK PLATE CURRENT 

HOT-SWITCHING TRANSIENT PLATE CURRENT 

For duration of 0.2 second maximum . . 
DC OUTPUT CURRENT 



'continued on next page) 



375 max. 


vol ts 


50 max. 


ma 


250 max. 


ma 


5.5 max. 


ma 



In this class of service, the heater should De allowed to warm up for a 
minimum of 60 seconds before plate voltage is applied in order to allow 
the cathode to reach normal operating temperature and to be able to 
supply the high peak plate currents encountered in this class of ser- 
v ice. 

A minimum plate-load impedance (including the source impedance) of 300 
ohms is required to limit the hot-switching transient plate current and 
thereby prevent damage to the tube when the plate voltage is applied. 
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PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode . . 90 max. volts 

Heater positive with respect to cathode . . 90 max. volts 

SEAL TEMPERATURE (Plate or Cathode) 175 max. oc 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 

Heater Current 1 0.123 0.143 ai*P 

Plate-to-Cathode Capacitance - 0.8 1.4 ^if 

Tube Voltage Drop 1,2 - 15 volts 

Note 1: With 6.3 volts ac or dc on heater. 

Note 2: with peak plate current of 50 milliamperes provided by an applied 

dc voltage. Tubedrop ismeasured by a voltmeter connected between 

plate and cathode. 



INSTALLATION CONSIDERATIONS 

Connections to the cathode cylinder and plate cylinder 
should be made by flexible spring contacts only. The 
connectors must make firm, large-surface contact, yet 
must be sufficiently flexible so that no part of the tube 
is subjected to strain. Unless this recommendation is 
observed, the glass-to-metal seals may be damaged. 

The heater leads of the 6173 fit the Cinch Socket 
No.54AI6325. They should not be soldered to circuit 
elements. The heat of the soldering operation may crack 
the glass seals of the heater leads and damage the tube. 
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~1 l~ J 



.312 
MAX 



r~r^[ 



1.987 
MAX. 



.600 

MIN. 



1.620 
+ .055" 
-.030" 



.415 
MAX. 



H 



JL_ 

.220" 
±.020' 



.600 

MIN. 



-PLATE TERMINAL 
.250"±.003"DIA. 
(NOTE l) 



—.320 MAX. DIA. 



-CATHODE TERMINAL 
.2 50"±.003" DIA. 



.040 MAX - 



A\ 

.016 +.002-001 DIA. 
[-HEATER TERMINALS 



—.080 MAX. 
UNTINNED 



15 ±040 AT 
TERMINAL TIPS 

92CS-7696 



NOTE l: ECCENTRICITY OF <t (AXIS) OF PLATE TERMINAL WITH 
RESPECT TO THE \_ (AXIS) OF THE CATHODE TERMINAL IS 0.008". 
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OPERATING CONSIDERATIONS 

The Pulse Rating Chart shown on. the facing page represents 
graphical ly the relationshl ps between pu Ise durat 1 on, pulse 
repetition rate, and peak pulse plate current. This Chart 
gives the equipment designer a wide choice of operating 
parameters within the tube's ratings. 

Dotted boundary line "ABC" is the locus of the maximum 
peak pu I se p late current v,al ues for vari ous pu Ise durat i ons. 
In most applications, two of the three parameters shown 
in the Pulse Rating Chart are known. Knowing any two 
parameters, the equipment designer can select from the 
Chart the maximum allowable value of the third parameter. 
For example, if an application requires a I .O-microsecond 
pulse and a pulse repetition rate of 1000 per second, the 
maximum allowable peak pulse plate current is 1.0 ampere. 
Since the pulse repetition rate of 1000 is a maximum va I ue 
for a pulse duration of 1.0 microsecond, it follows that 
any pulse repetition rate up to 1000 may be used under 
these conditions. If a longer pulse duration is required, 
e.g., 1.5 microseconds, and the same pulse repetition 
rate of 1000 is required, the maximum allowable peak pulse 
plate current is 0.67 ampere. 

In applications where groups of pulses are employed, the 
equipment designer can total the pulse duration of the 
individual pulses inany one group and then treat the pulse 
duration of the group as a single wide pulse. 
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JAN. 4, 1952 



40 60 80 II 

PLATE VOLTS 

TUBE DEPARTMENT 

IADIO COOOtATION Of AMEtICA, HAMISON, NEW JEISEY 



92CM-7728 



6197 
POWER PENTODE 




FOR "ON-OFF" CONTROL APPLICATIONS INVOLVING 
LONG PERIODS OF OPERATION UNDER CUTOFF CONDITIONS 


GENERAL DATA 
Electrical: 

Heater, Pure Tungsten, for Uni potential 
Voltage 6.3 ±5% . 


Cathode: 

... ac or dc vol ts 

amp 


Current at 6 3 volts . . 0.65 


Direct 1 nterelectrode Capacitances 

(Approx. with no external shield): 
Grid No.l to Plate 


. 0.125 /x/zf 

11.5 /ixxf 

5.0 /j/zf 

8.5 yu/xf 

6.3 volts 

250 volts 

i to Cathode at Socket 

150 volts 

-3 volts 

22 

90000 ohms 

11000 /xmhos 

30 ma 

7 ma 

100 /zamp 

tal operation permitted if 
2-5/8" 


Grid No.l to Cathode and Heater . . . 
Plate to Cathode and Heater 


Characteristics, Class A ( Amplifier: 




Grid No. 3 Connectec 

Grid No. 2 Voltage 


Grid No.l Voltage 


Mu-Factor, Grid No. 2 to Grid No.l . . . 




Plate Current 


Grid No 2 Current 


Maximum Plate Current for grid-No. 1 

voltage of -12 volts . . . . 

Mechanical: 

Mounting Position . . . .Vertical; Horizon 
pins no. 3 and No 




2-3/8" 


Length, Base Seat to Bulb Top (Excluding tip) . . . 2" ± 3/32 ( 


B u lb 


T-6-1/2 


BOTTOM VIEW 

Pin 1: Cathode ©<^4j) Pin 6: Plate 

Pin 2: Grid No.l aTl^CSr^ Pin 7: Grid N0,3 ', 

Pin 3: Grid No.2 ^[^ = = 5^ lnt - Sh| eld 

Pin 5: Heater ^M^l/^ Pin 9: Grid No.l 

FREQUENCY DIVIDER IN COMPUTER SERVICE 
and "ON-OFF" CONTROL SERVICE 
Maximum Ratings, Absolute Values: 


PDIH Nln "3 (^1 IPPRF^SOR) VDI TAGF .... 


. . max. volts 
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POWER PENTODE 



GRID-No. 2 (SCREEN) VOLTAGE 250 max. 

GRID-No.l (CONTROL-GRID) VOLTAGE -50 max. 

PLATE DISSIPATION 7.5 max. 



GRID-No. 2 INPUT 2.5 max. 

CATHODE CURRENT 50 max. 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode . 180*max. 

Heater positive with respect to cathode . 180*max. 
BULB TEMPERATURE (At hottest point 

on bulb surface) 200 max. °C 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance: 

For fixed-bias operation 0.1 max. megohm 

For cathode-bias operation 0.5 max. megohm 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 



volts 
volts 
watts 
watts 
ma 

volts 
volts 



Heater Current 

Mu-Factor, Grid No. 2 

to Grid No.l 

Plate Current (1). . . •. . . . 

Plate Current (2) 

Plate Current (3) 

Grid-No. 2 Current ...... 

Reverse Grid-No.l Current . . 
Heater-Cathode Leakage Current: 
Heater negative with respect 

to cathode 

Heater positive with respect 

to cathode 

Transconductance 



Note 
1 

1.2 

1,3 
1,4 
1.5 
1.4 
1,6 



•1,7 

1,7 
1.4 



Min. 

0.61 

19 
26 
20 



Max. 

0.69 

25 

46 

40 

100 

9 

2 



amp 



ma 
ma 

jiamp 
ma 

^.amp 



9000 



40 /xamp 

40 /xamp 
13000 /xmhos 



Note 1: 
Note 2: 

Note 3: 
Note 4; 
Note 5: 
Note 6: 



With 6.3 volts ac or dc on heater. 
With grid No. 3 tied to cathode, grid no. 2 tied to plate, plate 
voltage of 150 volts, grid-No.2 voltage of 150 volts, and gnd- 
No.l voltage of -3 volt's. 

With plate voltage of 50 volts, grid no. 3 tied to cathode, gric 
No. 2 voltage of 100 volts, and gnd-No.l voltage of volts. 
With plate voltage of 250 volts, grid No. 3 connected to cathode 
grid-No.2 voltage of 150 volts, and grid-No. 1 voltage of -3 volts 
With plate voltage of 250 volts, grid No. 3 connected to cathode, 
grid-No.2 voltage of 150 volts, and grid-No. 1 voltage of -12 volts 
With plate voltage of 250 volts, grid No. 3 connected to cathode, 
grid-No.2 voltage of 150 volts, grid-No. 1 supply voltage of -3 
volts, and grid-No. 1 resistor of 0.25 megohm. 



Note 7: With 90 volts dc between heater and cathode. 
• DC component must not exceed 90 volts. 
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AVERAGE PLATE CHARACTERISTICS 
WITH EC2 AS VARIABLE 




E^=6.3 VOLTS 

GRID N*3 CONNECTED TO CATHODE 

GRID-N&I VOLTS = 
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AVERAGE PLATE CHARACTERISTICS 

TRIODE CONNECTION 
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:iE^= 6.3 VOLTS 1 1 1 1 11 mTTTT 
:JGRID N« 3 CONNECTED TO CATHODE 4111111111111111 Ittttt 
f^GRID N2 2 CONNECTED TO PLATE ^^^^^^^^^^^ffi 
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6201 
HIGH-MU TWIN TRIODE 

9-PIN MINIATURE TYPE 
Intended for applications where dependable performance 
under shock and vibration is paramount, and for "on-off" 
control applications involving long periods of operation 
under cutoff conditions. The 6201, a "premium" version 
of the 12AT7, may be used at frequencies up- to 300 Kc. 



GENERAL DATA 
Electrical : 

Heater, Pure Tungsten, for Uni potential Cathodes: 



Heater arrangement Series 

Voltage 12.6 ± 10% 

Current 0.15 

Direct I nterelectrode Capacitances 
Grid-Drive Operation: 



Grid to plate (Each unit 
Grid to cathode and 

heater (Each unit) 
Plate to cathode and 

heater (Unit No.l) 
Plate to cathode and 

heater (Unit No. 2) 
Heater to cathode 

(Each uni t) . . . . 
Plate to plate ... 



Parallel 
6.3 ± 10% 
0.3 
(Approx.) : 

Without 
External 

Shield 
1.6 

2.5 

0.45 

0.38 



volts 
amp 



Cathode-Drive Operation: 



Plate to cathode 

(Unit No.l) 

Plate to cathode 

(Unit No. 2) 

Cathode to grid and 
heater (Each unit) . . 

Plate to grid and heater 
(Unit No.l) 

Plate to grid and heater 
(Unit No. 2) 



2.8 
0.24 

Without 

External 

Shield 

0.2 

0.24 

5 

1.9 

l.S 



With 

External 

Shield* 

1.6 

2.5 

1.2 
1.3 
2.8 

With 
External 
Shield* 

0.18 

0.2 

5 

2.7 



2.7 









Characteristics, Class A. 

Plate-Supply Voltage . . . 

Cathode Resistor 

Amplification Factor . . . 
Plate Resistance (Approx.) 

Transconductance 

Plate Current 

Grid Voltage (Approx.) for 
plate current of 10 /xamp 



See next page. 



Ampl i f ier ( Each 

... 100 

... 270 

... 57 

. . . 14300 

. . . 4000 
3.3 



it): 

250 

200 

60 

10900 

5500 

10 

-12 



VOltS 

ohms 

ohms 

A ^mhos 

ma 



vo 



Its 
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Mechanical : 




Mounting Position 


Any 


Maximum Overall Length 


.... 2-3/16" 


Maximum Seated Length 


. . . 1-15/16" 


Length, Base Seat to Bulb Top (Excluding tip 


1-9/16" ± 3/32" 


Maximum Diameter 


7/ft" 


Dimensional Outline See General Section^ 


Bulb 


.... T-6-1/2 


Base Small-Button Noval 9-Pi 


n (JETEC No.E9-l) 


Basing Designation for BOTTOM VIEW. . . . 


9A 


Pin 1 - Plate of Pin 


6 - Plate of 


Unit No. 2 m 


Unit No.l 


Pin 2 - Grid of ( *^^§ > Pln 


7 - Grid of 


Unit No. 2 (3vfe^"tS\z) 


Unit No.l 


Pin 3 - Cathode of T^fcjITf) Pin 


8 - Cathode of 


Unit No. 2 d^t/rCNe) 


Unit No.l 


Pins 4 &9 - Heater of >L_>& Pin 


9 - Heater 


Unit No. 2 ^ ^ 


Mid-Tap 


Pins 5&9 -Heater of 




Unit No.l 




AMPLIFIER - Class A, 




Values are for Each Unit 




Maximum Ratings, Absolute Values: 




PLATE VOLTAGE 


330 max. volts 


GRID VOLTAGE: 




Negative bias value . 


55 max. vol ts 

max. vol ts 

2.75 max. watts 


Positive bias value 


PLATE DISSIPATION 


PEAK HEATER-CATHODE VOLTAGE: 




Heater negative with respect to cathode . 


100 max. volts 


Heater positive with respect to cathode . 


100 max. volts 


BULB TEMPERATURE (At hottest point 




on bulb surface) 


180 max. °C 


Maximum Circuit Values: 




Grid-Circuit Resistance: 




For fixed-bias operation 


0.25 max. megohm 


For cathode-bias operation 


I/O max. megohm 


Typical Operation as Resistance-Coupled Ampl 


if ier: 


See RESISTANCE-COUPLED AMPLIFIER 


CHART 


at end of tabulated data for this 


type 


* 

With external shield JETEC No. 315 connected to cathode of unit under 


test. 




*With external shield JETEC No. 315 connected to 


grid of unit under 


test. 
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CHARACTERISTICS RANGE VALUES 


FOR EQUIPMENT DESIGN* 


Values Are For 


Each Unit 


an 


d are Inx 


txai, 




Unl ess 


Otherwt se 


sp 


ecifi ed 








Note 




Mm. 


Max. 




Heater Current 


1 




0.138 


0.162 


amp 


Direct 1 nterel ectrode 












Capac i tances: 












Grid to plate 


2 




1.3 


1.9 


fifif 


Grid to cathode and 












heater 


2 




2 


3 


Wit 


Plate to cathode and 












heater (Unit No.l) . 


2 




0.2 


0.7 


W,f 


Plate to cathode and 












heater (Unit No. 2) . 


2 




0.16 


0.6 


M/^f 


Heater to cathode. . . 


2 




2.1 


3-5 


fjp,f 


Plate to plate .... 


3 




0.15 


0.33 


fifif 


Amplification Factor . . 


1.4 




50 


70 




Plate Current (1). . . . 


1.4 




7 


14 


ma 


Plate-Current Difference 












Between Units 


1.4 




r- 


3.2 


ma 


Plate Current (2). . . . 


1,5 




- 


100 


/xamp 


Transconductance (1) . . 


1,4 




4500 


6500 


yumhos 


Transconductance (1) at 












500 Hours 


1,4 




3800 


6500 


/imhos 


Transconductance (2) . . 


. 3,6 




4100 


- 


yumhos 


Transconductance Change: 












Difference between 












average transconduc- 












tance (1) initially, 












and average after 500 












hours, expressed as a 












percentage of the 












initial average . . . 


. . 1,4 




- 


15 


% 


Reverse Grid Current. . 


. . 1,7 




- 


0.7 


/xamp 


Grid Emission Current . 


. . 8,9 




- 


1.5 


/zamp 


Heater-Cathode 












Leakage Current : 












Heater negative with 












respect to cathode. 


. . 1,10 




- 


10 


/xamp 


Heater posit ive with 












respect to cathode. 


. . 1,10 




- 


10 


/Liamp 


Leakage Resistance: 












Between grid and al 1 












other electrodes 












tied together . . . 


. . 1,11 




100 


- 


megohms 


Each tube is stabilized before character 


i st ics test inq by 


cont i nous 


operat ion for at least 45 hours at room 


temperature and with dissipation 


values equivalent to life test conditi 


Dns. 








Notes 1 to 11: See next page. 
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Note Min< Max. 

Leakage Resistance: 
Between plate and all 

other -electrodes 

tied together 1,12 100 - megohms 

Leakage Resistance at 
500 Hours: 
Between grid and al 1 

other electrodes 

tied together 1,11 50 - megohms 

Between plate and all 

other electrodes 

tied together 1,12 50 - megohms 

Note 1: With 12.6 volts ac or dc on heater (series connection). 

Note 2: without external shield and with unit not under test connected to 
ground. 

Note 3: Without external shield. 

Note 4: With dc plate-supply volts = 250, cathode resistor (ohms) « 200, 
and cathode bypass capacitor of 1000 /if. Each unit tested 
separately. Unit not under test connected to ground. 

Note 5: With dc plate-supply volts = 250, plate load resistance (meg- 
ohms) = o.l, and dc grid volts = -20. Each unit tested sepa- 
rately. Unit not under test connected to ground. 

Note 6: With ll.O volts ac or dc on heater (series connection). 

Note 7: With dc plate-supply volts = 250, grid-circuit resistance (meg- 
ohms) = 0.5, cathode resistor (ohms) = 200, and cathode bypass 
capacitor of 1000 f±f . Each unit tested separately. Unit not 
under test connected to ground. 

Note 8: With 15.0 volts ac or dc on heater (series connection). 
Note 9: With dc plate volts = 250, grid-circuit resistance (megohms) « 
0.5, and dc grid volts « -20. Each unit tested separately. 

Note 10: With 100 volts dc between heater and cathode and units connec- 
ted in parallel. 

Note 11: With grid 100 volts negative with respect to all other elec- 
trodes tied together. 

Note 12: with plate 300 volts negative with respect to all other elec- 
trodes tied together. 

SPECIAL RATINGS & PERFORMANCE DATA 
Shock Rating: 

Impact Acceleration 600 max. g 

This test is performed on a sample lot of tubes from each 
production run in a Navy Type, High-Impact (flyweight) 
Shock Machine. Tubes are held rigid in four different; 
positions and are subjected to 20 blows at the specified 
maximum impact acceleration. At the end of this test, 
tubes will not show permanent or temporary shorts or open 
circuits, and are required to meet established limits for 
vibrational acceleration, heater-cathode leakage current, 
and t ransconductance. 

Fatigue Rating: 

Vibrational Acceleration 2.5 max. g 

This test is performed on a sample lot of tubes from each 
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production run. Tubes are rigidly mounted and subjected 
in each of three positions to 2.5 g vibrational accelera- 
tion at 25 cycles per second for 32 hours. At the end of 
this test, tubes will not show permanent or temporary 
shorts or open circuits, and are required to meet estab- 
lished limits for impact acceleration, heater-cathode 
leakage current, and t ransconductance. 

Low-Frequency Vibration Performance: 

RMS Output Voltage 100 max. mv 

This test is performed on a sample lot of tubes from each 
production run under the following conditions: plate of 
unit No. I tied to plate of unit No. 2, grid ofunit No. 
I tied to grid of unit No. 2, heater volts = 12.6, dc plate 
volts = 250, dc grid volts = -3, plate load resistance 
(ohms) = 2000, and vibrational acceleration of 2.5 g at 
25 cycles per second. 

Heater-Cycling Life Performance: 

Cycles of Intermittent Operation 2000 min. cycles 

Under the following conditions and with the heaters of 
unit No. I and unit No. 2 connected in parallel: heater 
volts = 7.5 cycled one minute on and one minute off, 
heater 135 volts positive with respect to cathode, and 
plate and grid volts = 0. 

Audio-Frequency Noise and Microphonic Performance: 

RMS Output Voltage 100 max. mv 

This test is performed on a sample lot of tubes from each 
production run under the following conditions: plate of 
unit No. I tied to plate of unit No. 2, grid of unit No. I 
tied to grid of unit No. 2, dc heater volts = 12.6, plate- 
supply volts = 300, cathode resistor (ohms) = 200 common 
to both units, and plate load resistance (ohms) = 10,000. 

Shorts and Continuity Test: 

This test is performed on a sample lot of tubes from each 
production run. In this test, a tube is considered inop- 
erative if it shows a permanent or temporary short or open 
circuit, or a value of reverse grid current in excess of 
1.4 microamperes under the conditions specified in the 
CHARACTERISTICS RANGE VALUES for reverse grid current. 

1-Hour Stability Life Performance: 

This test is performed on a sample lot of tubes from each 
production run to insure that the tubes have been proper- 
ly stabilized. With both units operating, each unit is 
checked for vari at i on in t ransconductance under conditions 
of maximum rated plate dissipation. At the end of I hour, 
the value of t ransconductance is read. The variation in 
t ransconductance from the 0-hour reading will not exceed 
10 per cent. 
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100-Hour Life Performance: 

This test is performed on a sample lot of tubes from each 
production run under the conditions of maximum rated 
plate dissipation to insure a low percentage of early i n- 
operatives. At the end of 100 hours, a tube is considered 
inoperative if it shows a permanent or temporary short or 
open circuit, oravalue of reverse grid current in excess 
of 1.4 microamperes under the conditions specified in 
CHARACTERISTICS RANGE VALUES for reverse grid current. 

500-Hour Average Life Performance: 

This 500-hour test is made on a sample lot of tubes from 
each production run to insure high quality of the individ- 
ual tube and to guard against epidemic failures of any of 
the characteristics indicated below. With both units op- 
erating, each unit is life tested separately at room 
temperature under the following conditions: heater volts 
= 12.6 ac or dc (series connection), plate-supply volts = 
250, cathode resistor (ohms) = 200, grid-circuit resist- 
ance (megohms) = 0.5, heater 135 volts positive with re- 
spect to cathode, and bulb temperature ( °C ) = 180. At 
the end of 500 hours, tube wi I I not show permanent shorts 
or open ci rcu its and wi II be criticized for the total num- 
ber of defects in the sample lot and for the number of 
tubes failing to pass the established initial limits for 
heater current, reverse gri d current, heater-cathode leak- 
age current, and 500-hour limits for t ransconductance (I), 
t ransconductance change, and leakage resistance as shown 
under CHARACTERISTICS RANGE VALUES. 
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OPERATING CONSIDERATIONS AS RESISTANCE-COUPLED AMPLIFIER 




(Each Unit) 






Plate-Supply Voltage 
Plate Load Resistor 
Grid Resistor (Of 


90 


vol ts 
megohm 


0.1 


0.24 


.0.51 








fol lowing stage) 


0.24 


0.51 


1 


megohm 


Cathode Resistor 


2400 


5300 


11000 


ohms 


Peak Output Voltage 


13 


15 


16 


vol ts 


Vo-1 tage Gain* 


27 


28 


28 










Plate-Supply Voltage 
Plate Load Resistor 
Grid Resistor (Of 


180 


volts 
megohm 


0.1 


0.24 


0.51 








fol lowing stage) 


0.24 


0.51 


1 


megohm 


Cathode Resistor 


1400 


3600 


7100 


ohms 


Peak Output Voltage 


28 


31 


33 


volts 


Voltage Gain* 


33 


33 


32 






Plate-Supply Voltage 
Plate Load Resistor 
Grid Resistor (Of 


300 


vol ts 
megohm 


0.1 


0.24 


0.51 








fol lowing stage) 


0.24 


0.51 


1 


megohm 


Cathode Resistor 


1200 


2900 


6400 


ohms 


Peak Output Voltage 


47 


52 


55 


volts 


Vol tage Gain* 


33 


34 


34 




* At 2 volts (rms) output. 










Note: Coupling capacitors 


should be s 


elected to g 


ive desired 


frequency 


response. Cathode r 


ssistors sho 


uld be adequ 


ately bypass 


ed. 
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9-PIN MINIATURE TYPE 

For "on-off" control applications involving 

long periods of operation under cutoff conditions 




GENERAL DATA 






Electrical: 






Heater, Pure Tungsten, for Uni potent 


ial Cathodes: 




Heater arrangement Series 


Parallel 




Voltage 12.6 ±5% 


6.3 ± 5% ac or < 


Jc volts 


Current 0.15 


0.3 


amp 


Direct Interelectrode Capacitances: 






Un 


it No. l Unit No. 


2 


Grid to plate 


2.22 2.22 


Wif 


Grid to cathode and heater . 


2.90 2.90 


Wlf 


Plate to cathode and heater . 


0.54 0.46 


fJJlf 


Heater to cathode 


3.25 3-25 


fjflf 


Plate of unit No.l to 






plate of unit No. 2 


0.56 


m i 


Grid of unit No.l to 






grid of unit No. 2 


0.06 max. 


m f 


Characteristics, Class A| Amplifier 


(Each Unit): 




pi ate—Supply Vcltage 


100 


vol ts 


Cathode Resistor 


470 


ohms 

ohms 
^tmhos 


Ampl if ication Factor 


27 


Plate Resistance (Approx.) 


7500 




3600 


Plate Current 


4.6 


ma 




tage 


of 150 volts and plate current of 


100 /iamp . -8 


volts 


Mechanical: 






Mounting Position Vertical, base up 


Dr down, 


or Horizontal with pins 


1 and 5 in vertical plane 


Maximum Overall Length 




2-3/16" 


Maximum Seated Length 




1-5/16" 


Length, Base Seat to Bulb Top (Exclud 


ing tip) . 1-9/16 


•±3/32" 


Maximum Diameter 




. . 7/8" 


Dimensional Outline 


. . .See General 


Section 


Bulb 




T-6-1/2 
No.E9-l) 


Base Small-Button Noval 9-Pin (JETFC 


Basing Designation for BOTTOM VIEW 




. . . 9A 


Pin 1 - Plate of 


Pin 6 - Plat 


e of 


Unit No. 2 


Uni 


t No.l 


Pin 2 - Grid Gi^Qr^S) 
Unit No. 2 /fr=-^V 


Pin 7 - Grid 


of 


Uni 


t No.l 


Pin 3 - Cathode of <3«d )^@ 


> Pin 8 - Cathode of 


Unit No. 2 J^CrX^kJa 


Uni 


t No.l 


Pins 4&9 - Heater of ^^VpT^/ 8 


' Pin 9 - Heater 


Unit No. 2 G> ^f) 


Mid 


-Tap 


Pins 5 &9 - Heater of 






Unit No.l 






o without external shield. 


•*- Indicates 


a change. 
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100 max. 


volts 


1 max. 


volt 


2 max. 


ma 


16 max. 


ma 


1 max. 


watt 


180 max. 


volts 


180 A max. 


volts 



FREQUENCY DIVIDER IN COMPUTER SERVICE 
and "0N-0FF" CONTROL SERVICE 

Values are for Each Unit 

Maximum Ratings, Absolute Values: 

PLATE VOLTAGE 200 max. volts 

GRID VOLTAGE: 

Negative bias value 100 max. 

Positive bias value 

DC POSITIVE GRID CURRENT 

DC CATHODE CURRENT 

PLATE DISSIPATION 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode 

Heater positive with respect to cathode 
BULB TEMPERATURE (At hottest point 

on bulb surface) 120 max. °C 

Maximum Circuit Values: 

Grid-Circuit Resistance: 

For fixed-bias operation 0.1 max. megohm 

For cathode-bias operation 0.5 max. megohm 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Heater Current 

Plate Current (Each unit) , 
Plate Current (Each unit) , 
Plate Current (Each unit) . 

Transconductance 1,2,3 

Reverse Grid Current (Units 

in parallel) 1,5 - 1 /jamp 

Leakage Res i stance ( Each unit): 
Between grid and all other 

electrodes 1,6 100 - megohms 

Between plate and all 

other electrodes 1,7 100 - megohms 

Heater-Cathode 

Leakage Current: 
Heater negative with 

respect to cathode. ... 1,8 - 20 ^amp 
Heater positive with 

respect to cathode. ... 1,8 - 20 ^amp 
Difference in Grid Voltage 

Between Units 1,2,9 - 1 volt 

Contact Potential 1,10 - 1 volt 

Ampl if i cat ion Factor 

(Each unit). . 1,2 23 31 

Note 1: With 12.6 volts ac or dc on heater (series arrangement). 

The dc component must not exceed 90 volts. 
-^Indicates a change, 
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Note 


Kin. 


Max. 




1 


0.138 


0.162 


amp 


1,2 


4.8 


5.5 


ma 


1,3 


3-6 


5.6 


ma 


1:2,4 


- 


100 


/xamp 


1,2,3 


2700 


4500 


/imhos 



6211 
MEDIUM-MU TWIN TRIODE 




lote 2: With plate-supply volts = 150, plate-circuit resistance (ohms) 
= 20,000, and grid-circuit resistance (ohms) = 47,000. Each 
unit tested separately. Unit not under test connected to ground. 

lote 3: With plate-supply volts = 100, cathode resistor (ohms) = 470, 
and cathode bypass capacitor of 1000 Mf. Each unit tested sep- 
arately. Unit not under test connected to ground. 

lote 4: with grid volts = -10. 

Note 5: With plate-supply volts = 150, cathode resistor (ohms) = 470, 
and grid-circuit resistance (megohm) = 0.5. 

e 6: With grid 100 volts negative with respect to all other elec- 
trodes tied together. 

e 7: With plate 300 volts negative with respect to all other elec- 
trodes tied together. 

e 8: With 100 volts dc between heater and cathode and units connec- 
ted in parallel. 

Note 9: With grid voltage adjusted for plate current of 100 Mamp. 

Note 10: With plate volts = 100, grid current (Mamp) = 0.1, and grid- 
circuit resistance (megohm) = 0.1. Each unit tested separate- 
ly. Unit not under test connected to ground. 

SPECIAL RATINGS & PERFORMANCE DATA 
Heater-Cycling Life Performance: 

Cycles of Intermittent Operation 2000 min. cycles 

For conditions: Series heater arrangement, heater volts 
17, cycled I minute on and 4 minutes off, heater positiv 
with respect to cathode by +100 volts dc, plate volts 
0, and grid volts = 0. 



■*- Indicates a change. 
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RACTERISTIC 

NIT 
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= = M-II 1! Mill Mill MINI Mill MM Ml Mill II III 
:| E f = 12.6 VOLTS 
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mm a 
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a a b 
a a b 


:± SERIES 


HEATER ARRANGEMENT : 
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GENERAL DATA 
Electrical: 

Heater, for Uni potential Cathode: 
Voltage (AC or DC): 

Under Transmitting Conditions . . . 

Under Standby Conditions 

Current at 6.0 Volts 

Amplification Factor 

Transconductance, for dc plate current of 
27 mi I I iamperes and dc plate voltage 

of 200 volts 

Direct Interelectrode Capacitances: 

Vith Exter- 
nal Shield* 

-Grid to Plate 1.5 

Grid to Cathode 

Plate to Cathode .... 

Mechanical: 

Terminal Connections: 



6.0 ±10% volts 

6.3 max. volts 

0.280 amp 
27 



7000 



yumhos 



Without Exter- 




nal Shield 




1.7 


/x/zf 


2.9 


fifif 


0.08 max. 


Wif 



Heater 

Cathode Cyl inder 
(Adjacent to 
heater lead 
terminals) 




Grid Flange 
(Between glass 
sections) 

Plate Cyl inder 
(With integral 
radiator) 



Mounting Position Any 

Dimensions and Terminal 

Connections See Dimensional Outline 

Radiator Integral part of tube 

Cool i ng: 

In many applications, the 6263 does not require forced-air cooling. 
The radiator in combination with a connector having adequate heat 
conduction capability will generally provide adequate cooling under 
conditions of free circulation of air. The cooling must be sufficient 
to limit the plate-seal temperature to 175°C. When conditions do 
not provide adequate circulation of air, provision should be made to 
direct a blast of cooling air from a small blower through the radia- 
tor fins. The quantity of air should be sufficient to limit the 
plate-seal temperature to 1750C. See curves. 

Incoming Air Temperature 40 max. °C 

Plate-Seal Temperature (Measured 

on Plate Seal) 175 max. °C 

Weight (Approx.) 24 grams (0.85oz) 

Socket for Heater Leads . . Cinch No.54A16325, or equivalent 



A flat plate shield 1-1/4" diameter located parallel to the planeof the 
grid flange and midway between the grid flange and the radiator plate 
terminal. The shield is tied to the cathode. 
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RF POWER AMPLIFIER I OSCILLATOR - Class C Telegraphy 

Key-down conditions per tube without amplitude modulation* 

CCS* ICAS** 
Maximum Ratings, Absolute Values: 

For Pressures down to 46 Am of Hg** 

DC PLATE VOLTAGE 330 max. 400 max. volts 

DC GRID VOLTAGE -100 max. -100 max. volts 

DC PLATE CURRENT 40 max. 55 max. ma 

DC GRID CURRENT 25 max. 25 max. ma 

DC CATHODE CURRENT 55 max. 70 max. ma 

PLATE INPUT 13 max. 22 max. watts 

PLATE DISSIPATION 8 max. 13 max. watts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode .... 90 max. 90 max. volts 
Heater positive with 

respect to cathode' .... 90 max. 90 max. volts 

Typical Operation as Oscillator in Cathode-Drive 

Circuit at 500 Mc: 

DC Plate Voltage 300 350 volts 

DC Grid Voltage -30 -35 volts 

DC Plate Current 35 40 ma 

DC Grid Current (Approx.). ... 11 14 ma 

Useful Power Output (Approx.). . 5* 7* watts 

Typical Operation as RF Power Amplifier in Cathode-Drive 

Circuit at 500 He: 



DC Plate Voltage , 

DC Grid Voltage 

DC Plate Current 

DC Grid Current (Approx.). 
Driver Power Output (Approx 
Useful Power Output (Approx 



300 350 volts 

-48 -58 volts 

35 40 ma 

13 15 ma 

2.2 3 watts 

7 # 10 # watts 



Maximum Circuit Values (CCS or ICAS Conditions): 

Grid-Circuit Resistance 0.1 max. megohm 

PLATE-MODULATED RF POWER AMPLIFIER - Class C Telephony 

Carrier conditions Per tube for use with a max. modulation factor of 1.0 

CCS* ICAS** 

Maximum Ratings, Absolute Values: 

For Pressures down to 46 mm of Hg"* 
DC PLATE VOLTAGE . • 275 max. 300 max. volts 

* Modulation essentially negative may be used if the positive peak of the 
audio-frequency envelope does not exceed 115 per cent of the carrier 
condi t ions. 

i,tt,**, °, 9 ; See next page. 
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25 max. 


ma 


60 max. 


ma 


15 max. 


watts 


9 max. 


watts 



DC GRID VOLTAGE -100 max. -100 max. volts- 
DC PLATE CURRENT 33 max. 46 max. ma 

DC GRID CURRENT 25 max. 

DC CATHODE CURRENT 50 max. 

PLATE INPUT 9 max. 

PLATE DISSIPATION 5.5 max. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode 90 max. 90 max. volts 

Heater positive with 

respect to cathode 90 max. 90 max. volts 

Typical Operation in Cathode-Drive Circuit at 500 Mc 

DC Plate Voltage 275 320 volts 

DC Grid Voltage -42 -52 volts 

DC Plate Current 35 35 ma 

DC Grid Current (Approx.). ... 13 12 ma 

Driver Power Output (Approx.). . 2 2.4 watts 

Useful Power Output (Approx.). . 6.7* 8* watts. 

Maximum Circuit Values (CCS or I CAS Conditions) 

Grid-Circuit Resistance 0.1 max. megohm 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 

Heater Current 1 0.260 0.300 amp 

Grid-to-Plate Capacitance . 
Grid-to-Cathode Capacitance 
Plate-to-Cathode Capacitance 

Plate Current 1,2 

Transconductance 1,2 

Useful Power Output .... 3,4 

Note 1: With 6.0 volts ac or dc on heater. 

Note 2: With dc plate voltage of 200 volts, cathode resistor of 100 ± If 
ohms, and cathode bypass capacitor of 1000 fit, 

Note 3: With 5.4 volts ac or dc on heater. 

Note H: With dc plate voltageof350 volts, grid resistor adjusted to give 
a dc plate current of 50 milliamperes in a cavity-type oscillator 
operat ing at 500 megacycles per second and having an efficiency of 
about 75 per cent. 

** Corresponds to altitude of about 60000 feet. 

# Continuous Commercial Service. 

ft Intermittent Commercial and Amateur Service. 



1.45 


1.95 


wrf 


2.45 


3-35 


w*f 


- 


0.08 


wrf 


18 


36 


ma 


5600 


8400 


/xmhos 


6.5 


- 


watts 



□ 



From a grid resistor, or from a suitable combination of grid resistor 
and fixed supply or grid resistor and cathode resistor. 
This value of useful power is measured at load of output circuit having 
an efficiency of about 75 per cent. 
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OPERATING FREQUENCY 

The 6263 can be operated as an rf power amplifier and os- 
cillator with full ratings at frequencies up to500mega- 
cycles per second and with reduced ratings at frequencies 
as high as 1700 megacycles per second. 



I.OIO MAX. DIA. 



.615 MAX. DIA. 

SEC NOTE 4 




.900 
MAX. 



RADIATOR CORE CAP 

.290" ±.015" DIA. 

(NOTE l) 



2.360 
MAX. 




.400 
±.050" 
_1 



AIR-COOLED 

RADIATOR 
LATE TERMINAL 

(NOTE 2) 
DIA. 



-GRID TERMINAL 

.612" ±.0035" DIA. 

(NOTES 113) 



CATHODE TERMINAL 
.2 50" ±.003" DIA. 



.115 ±.020 
TERMINAL TIPS 



.060 MAX. UNTINNED 

.019" ±.004" DIA. 
2-HEATER TERMINALS 

92CS-7999 



MOTE I: MAX. ECCENTRICITY OF <£_ (AXIS) OF RADIATOR-CORE 
CAP OR GRID-TERMINAL FLANGE WITH RESPECT TO THE t (AXIS) 
OF THE CATHODE TERMINAL IS 0.015". 
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NOTE 2: TILT OF PLATE-TERMINAL FIN OF RADIATOR WITH RE- 
SPECT TO ROTATIONAL AXIS OF CATHODE CYLINDER IS DETER- 
MINED BY CHUCKING THE CATHODE TERMINAL, ROTATING THE 
TUBE, AND GAUGING THE TOTAL TRAVEL DISTANCE OF THE 
PLATE-TERMINAL FIN PARALLEL TO THE AXIS AT A POINT 
APPROXIMATELY 0.020" INWARD FROM THE STRAIGHT EDGE OF 
THE PLATE-TERMINAL FIN FOR ONE COMPLETE ROTATION. THE 
TOTAL TRAVEL DISTANCE WILL NOT EXCEED 0.035". 

NOTE 3: TILT OF GRID-TERMINAL FLANGE WITH RESPECT TO 
ROTATIONAL AXIS OF CATHODE TERMINAL IS DETERMINED BY 
CHUCKING THE CATHODE TERMINAL, ROTATING THE TUBE, AND 
GAUGING THE TOTAL TRAVEL DISTANCE OF THE GRID-TERMINAL 
FLANGE PARALLEL TO THE AXIS AT A POINT. APPROXIMATELY 
0.020" INWARD FROM ITS EDGE FOR ONE COMPLETE ROTATION. 
THE TOTAL TRAVEL DISTANCE WILL NOT EXCEED 0.025". 

NOTE 4: THE STRAIGHT EDGE ON THE PERIMETER OF THE LARGE 
FIN (PLATE TERMINAL) IS PARALLEL TO A PLANE THROUGH THE 
CENTERS OF THE HEATER LEADS AT THEIR SEALS WITHIN 15°. 
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"PENCIL TYPE" WITH EXTERNAL PLATE RADIATOR 




GENERAL DATA 
Electrical: 

Heater, for Uni potent ial Cathode: 
Voltage (AC or DC) : 

Under Transmitting Conditions . . . . 

Under Standby Conditions 

Current at 6.0 volts 

Amplification Factor 

Transconductance, for dc plate current of 18.5 
mi I I i amperes and dc plate voltage of 200 volts 
Direct I nterel ect rode Capacitances: 

With External 
Shield* 

Grid to Plate 1.5 

Grid to Cathode 

Plate to Cathode .... 

Mechanical : 

Terminal Connections: 



H: Heater 

K: Cathode Cyl inder 
(Adjacent to 
heater-lead 
termi nal s) 



6.0 + 10% 
6.3 max. 
0.280 
40 

6800 



vol ts 

volts 

amp 



ftmhos 




Without Exter- 
nal Shield 

1.75 /x/zt 

2.95 /4-tf 

0.07 max. /x/xf 



Grid Mange 
(Between glass 
sect ions) 

Plate Cyl inder 
(With integral 
radiator) 



Mounting Position Any 

Dimensions and Terminal 

Connections See Dimensional Outline 

Radiator Integral part of tube 

Cool i ng: 

in many applications, the 6264 does not require forced-air cooling. 
The radiator in combination with a connector having adequate heat 
conduction capability will generally provide adequate cool i ng under 
conditions of free circulation of air. The cooling must be sufficient 
to limit the plate-seal temperature to 175°C. When conditions do 
not provide adequate circulation of air, provision should be made to 
direct a blast of cooling air from a small blower through the radia- 
tor fins. The quantity of air should be sufficient to limit the 
plate-seal temperature to 175°C. See curves. 

Incoming Air Temperature 40 max. °C 

Plate-Seal Temperature (Measured on 

Plate Seal) 175 max. °C 

Weight (Approx.) 24 grams (0.85 oz) 

Socket for Heater Leads . . Cinch No.54A16325. or equivalent 



* A flat plate shield 1-1/4" diameter located parallel to the plane of the 
grid flange and midway between the grid flange and the radiator plate 
terminal. The shield is tied to the cathode. 
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RF POWER AMPLIFIER AND OSCILLATOR— Class C Telegraphy 

Key-down conditions per tube without amplitude modulation* 

CCS* ICAS* 

Maximum Ratings, Absolute Values: 

For Pressures Down to 46 mm of Hg** 



DC PLATE VOLTAGE 330 max. 

DC GRID VOLTAGE -100 max. 



DC PLATE CURRENT 

DC GRID CURRENT 

DC CATHODE CURRENT 

PLATE INPUT ...- 

PLATE DISSIPATION 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode . . 
Heater positive with 

respect to cathode . . 



c## 



40 max. 
25 max. 
55 max. 
13 max. 
8 max. 



90 max. 
90 max. 



400 max. 
-100 max. 
50 max. 
25 max. 
70 max. 
22 max. 
13 max. 



90 max. 
90 max. 



volts 

volts 

ma 

ma 

ma 

watts 

watts 



volts 
volts 



Typical Operation as Oscillator in Cathode-Drive 

Circuit at 500 Mc: 

DC Plate Voltage 300 350 volts 

DC Grid Voltagef -25 -30 volts 

DC Plate Current 35 35 ma 

DC Grid Current (Approx.). ... 11 13 ma 

Useful Power Output (Approx.). . 5 # 6 # watts 

Typical Operation as RF Power Amplifier in 

Cathode-Drive Circuit at 500 Mc: 

DC Plate Voltage 300 350 volts 

DC Grid Voltagef -42 -45 volts 

DC Plate Current . 35 40 ma 

DC Grid Current (Approx.). ... 13 15 ma 

Driver Power Output (Approx.). . 2.4 3 watts 

Useful Power Output (Approx.). . 7.5* 10 # watts 

Maximum Circuit Values (CCS or ICAS Conditions): 

Grid-Circuit Resistance 0.1 max. megohm 



FREQUENCY MULTIPLIER 

CCS* ICAS** 

Maximum Ratings, Absolute Values: 

For Pressures Down to 46 mm of Hg** 
DC PLATE VOLTAGE 300 max. 350 max. volts 

* Modulation essentially negative may be used if the positive peak of the 
audio-frequency envelope does not exceed 115 per cent of the carrier 



t,ii,* m »f, # : See next page. 
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DC GRID VOLTAGE -125 max. 

DC PLATE CURRENT 

DC GRID CURRENT 

DC CATHODE CURRENT 

PLATE INPUT 

PLATE DISSIPATION 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 

respect to cathode . . 

Heater positive with 

respect to cathode . . 



-125 max. 


-140 max. 


volts 


33 max. 


45 max. 


ma 


15 max. 


15 max. 


ma 


45 max. 


55 max. 


ma 


9.9 max. 


15.8 max. 


watts 


6 max. 


9.5 max. 


watts 



90 max. 



90 max. 



350 


volts 


-122 


volts 


36.5 


ma 


5.8 


ma 


4.5 


watts 


3.4* 


watts 



90 max. volts 
90 max. volts 

Typical Operation as Tripler to 510 Mc in 

Cathode-Drive Circuit: 

DC Plate Voltage 300 

DC Grid Voltagef -110 

DC Plate Current 26 

DC Grid Current (Approx.) ... 4.1 

Driver Power Output (Approx.) . 2.75 

Useful Power Output (Approx. ) . 2.1* 

Maximum Circuit Values (CCS or ICAS Conditions): 

Grid-Circuit Resistance 0.1 max. megohm 



CHARACTERISTICS RANGE VALUES FOR 

Note 

Heater Current 1 

Grid-to-Plate Capacitance . . 
Grid-to-Cathode Capacitance . 
Plate-to-Cathode Capacitance 

Plate Current 1,2 

Transconductance ....... 1,2 

Useful Power Output 3,4 

Note 1: With 6.0 volt-s ac or dc on heater. 
Note 2: With dc plate voltage of 200 volts, c 

ohms, and cathode bypass capacitor of 
Note 3: With 5.4 volts ac or dc on heater. 
Note H: With plate voltage of 350 volts, grid 

dc plate current of 50 mi 1 1 i amperes 

operating at 500 megacycl es per second 

about 75 per cent. 



EQUIPMENT DESIGN 




Min. 


Max. 




0.260 


0.300 


ma 


1.50 


2.0 


fmf 


2.50 


3.40 


///zf 


- 


0.07 


wrf 


13 


24 


ma 


5400 


8200 


/xmhos 


6.5 


- 


watts 



athode resistor of 100 ± IS 
1000 u.f. 



resistor adjusted to give a 
in a cavity-type oscillator 
and having an efficiency of 



* Corresponds to altitude of about 60000 reet. 
t Continuous Commercial Service, 
tfti intermittent Commercial and Amateur Service. 

• This value of useful power is measured at load of output circuit having 
an efficiency of about 75 per cent. 

t From a grid resistor, or from a suitable combination of grid resistor 
and fixed supply or grid resistor and cathode resistor. 
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Outl ine Drawing and 

Cooling-Requirement Curves for the 6264 

are the same as shown for Type 6263 



OPERATING FREQUENCY 

The 6264 can be operated as a frequency multiplier and as 
an rf power amplifier and oscillator with full ratings at 
frequencies up to 500 megacycles per second and with re- 
duced ratings at frequencies as high as 1700 megacycles 
per second. 
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GRID VOLTS (Ee) 
TUBE DEPARTMENT 

IA0IO COtfOHATION OF AMEIICA, HAMISON, NEW JERSEY 



92CM-8I06 



6521 
MAGNETRON 

FORCED-AIR COOLED 

Fixed Frequency: 5400 ± 20 Mc 




10% 



Electrical: 

Heater, for Uni potential Cathode: 

Voltage 10 ± 

Current 3.2 

Starting current: The maximum i nstantaneous start i n 
must never exceed 12 amperes, even mome 

Minimum Cathode Heating Time 5 

Frequency 5400 ± 20 

Maximum Frequency Pulling 

at VSWR of 1.5/1 10 

Maximum Frequency Change with 
Anode Temperature Change 
(After warmup) 0.15 

Mechanical: 

Dimensions and 
Terminal Connections: 
See Dimensional Outline 



Connector (For heater terminal 
and heater-cathode terminal) 



GENERAL DATA 



dc vol ts 
. . amp 
g current 
ntari \ y. 
mi nutes 
Mc 

Mc 



Mc/°C 




Ucinite* No. II 5364 
with built-in ca- 
pacitor, or equivalent 
Any 



Mounting Position 

Ai r Flow: 

To Pins — An air stream should be directed along the cooling fins 
toward the body of the tube. The stream may be obtained from a rec- 
tangular nozzle about 3" x 1-1/2" located so that the plane through 
the 3" side is parallel with the plane of a cooling fin and so that 
the nozzle is centered on the body of the tube. Adequate flow 
should be provided so that the temperature of the anode block does not 
exceed 150°C. 

To Heater-Cathode Terminal — Adequate flow should be provided to main- 
tain the temperature of the heater-cathode terminal below 165°C. 

Weight (Approx.) 11-1/2 lbs 



PULSED OSCILLATOR SERVICE 

Maximum and Minimum Ratings, Absolute Values: 

For Duty Cycle of 0.001 max. 

PEAK ANODE VOLTAGE 16 max. 

PEAK ANODE CURRENT [\* m ? x - 

\10 mm. 

PEAK POWER INPUT* 256 max. 



kv 
amp 
amp 

kw 

* Manufactured by ucinite Division of united-Carr Fastener corporation, 
Newtonville 60, Massachusetts. 

* For atmospheric pressures greater than 40 centimeters of mercury at 
25°C. Operation at pressures lower than 40 centimeters of mercury 
(altitudes higher than 16000 feet) may result in arcover with con- 
sequent damage to the tube. 
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TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



TENTATIVE DATA 1 




6521 
MAGNETRON 



AVERAGE POWER INPUT 0.256 max. kw 

PULSE DURATION 2.2 max. ^sec 

OPERATION TIME IN ANY 

100-MICR0SEC0ND INTERVAL 5 max. ^sec 

RATE OF RISE OF VOLTAGE PULSE J 1 ^ max - |<v//xsec 

\ 80 mm. kv//xsec 

ANODE BLOCK TEMPERATURE 150 max. °C 

HEATER-CATHODE TERMINAL TEMPERATURE. . . 165 max. °C 
LOAD VOLTAGE STANDING-WAVE RATIO .... 1.5 max. 

Typical Operation 4 with Load Voltage Standing-Wave 

Ratio Equal To or Less Than 1.05 

With Duty Cycle of 0.0008 

Heater Voltage See Operating Considerations 

Magnetic Field Supplied by permanent magnet 

integral with tube 

Peak Anode Voltage (Approx.) 15 kv 

Peak Anode Current 13-5 amp 

Pulse Repetition Rate 400 cps 

Pulse Duration 2 fusee 

Maximum RF Bandwidth 1.5 Mc 

Peak Power Output 85 kw 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 

Heater Current 1 2.8 3.6 amp 

Peak Anode Voltage 2 14 16 kv 

Peak Power Output 2,3 75 - kw 

Pulses Missing From Total . . . 2,4 - 0.25 % 

Note 1: With 10.0 volts ac on heater. 

Note 2: With peak anode current of 13.5 amperes, and heater voltage re- 
duced to 9. 1 vol ts. 

Note 3: With peak anode voltage of approximately 15 kilovolts, anode 
block temperature of approximately 100°C, and maximum VSWR equal 
to or less than 1.05. 

Note 4: Pulses are considered to be missing if the energy level at the 
operating frequency i s. 1 ess -than 70 per cent of the normal value 
at a VSWR of 1.5, and wKh VSWR phase adjusted to produce maxi- 
mum i nstabi 1 i ty. 

OPERATING CONSIDERATIONS 

The waveguide output flange is designed for use with a 
standard I" x 2" rectangular waveguide such as that 
designated by RETMA as WR 187, or that having the J AN 
designation RG-4-9/U, and mates with flanges such as 
Airtron" No.B54626 or equivalent. 

A It is essential that the input circuit be designed so that if arcing 
occurs the energy per pulse delivered to the tube cannot greatly exceed 
the normal energy per pulse. To satisfy this requirement, it is 
recommended that pulsers of the d i scharg i ng-network type be used. 

"Manufactured by Airtron, inc., Linden, N. J. 
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TUBE DIVISION 

IAOIO COIPORATION OF AMEIICA, HAM I SON, NEW JERSEY 



6521 
MAGNETRON 




As soonasthe652lbeginstooscillate, the heater vol tage 
should be reduced to 9. I volts when it is operated under 
the typical operating conditions shown in the tabulated 
data. For other operating conditions, the heater voltage 
( Ef ) should be reduced depending on the average power 
input (Pj) to the tube as follows: 

Pj (watts) Ef 

up to 90 10.0 

90 to 130 9.9 

130 to 180 9.5 

180 to 220 9. I 

220 to 256 8.9 



(vol ts) 
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6521 
MAGNETRON 



4 MOUNTING BOSSES 

1^-20 THREAD 

3fe MIN. DEPTH 

(NOTE 10)- 



r.28l ±.005 DIA. 
4 HOLES 



AXIS OF 

HEATER-CATHODE 
TERMINAL 




8 +1/ " 
MAX. ±7 32 

(NOTE 3) 



l'4±3/ 64 "^| p- 



<LOF WAVEGUIDE 
OUTPUT FLANGE 



SEE DETAIL A 
NOTE 5 




WAVEGUIDE 

OUTPUT FLANGE 

(NOTES 4&I0) 

COOLING FIN 

>r r <L OF WAVEGUIDE 

/j\ \0UTPUT FLANGE 

w\l — * — T 

TV \ .'i.3/ " 



2"±h>2 
1 
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CE-8537A 



6521 
MAGNETRON 




DETAIL A 



(NOTE7)( NOTE7 )l- 




-^8 T ° 3/ I6 £" 
(NOTE 6) '4 
MIN. 
(NOTE 6) 



^I25 /, ±.OIO"(NOTE 8) 
-1 6 9" 1.00 5" 



DETAIL B 



i. 1.787 _^ 
±.003" 



10-32 THREAD 
8-HOLES 



1.394 
±002' 



- I ±.002 



2.788' 
±.003" 



- 1.872" — r- 
±.003" [ 



W^f 



.872 ±.003 
-436 "±.002" 



2.168 
"±.0I0" 



.500 | 
±-002", 1.584" 
4 i±.005" 



L T" 



— r. 

1.000 
±.003" 



3.168 
±.010" 



-1.084" ±.005 



92CM-8538 

Reference plane I is defined as that plane against which 
the waveguide output flange abuts. 

Reference plane II is defined as that plane perpendicular 
to reference plane I and touching the surface of the 
flange for alternate mounting. 

Reference plane III is def i ned as that plane perpendicular 
to reference plane I and passing through the exact centers 
of holes 'A' and 'B' . 
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TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



CE-8538-8537B 




6521 
MAGNETRON 



NOTE I: The axis of the heater-cathode terminal will be 
within the confines of a cylinder whose radius is 3/64" 
and whose axis is perpendicular to reference plane II 
at the specified location. 

NOTE 2: When resting on a smooth surface, this flange 
surface shall have a flatness such that a 0.050" thick- 
ness gauge 1/8" wide shall not enter between the two 
surfaces, and it shall be perpendicular to reference 
plane I within ± 2°. 

NOTE 3: The tolerances include angu I ar as we I I as lateral 
dev i at ions . 

NOTE 1: With the waveguide output flange resting on a 
plane surface, a 0.005" thickness gauge l/8"wide shall 
not enter between the two surfaces. 

NOTE 5: No part of the tube support fastened to the 

flange for alternate mounting should extend within the 

surface of a cylinder whose radius is 3/4" and whose 

axis is perpendicular to reference plane // at the 

specified location. 
NOTE 6: These dimensions define ext remi t i es of the 0.169" 

internal diameter of the cylindrical heater terminal. 
NOTE 7: These dimensions define ext remi t i es of the 0.540" 

internal diameter of the cylindrical heater-cathode 

termi na I . 
NOTE 8: No part of the connector device for the heater 

and heater-cathode terminals should bear against the 

unders ide of th is lip. 
NOTE 9: The heater terminal and heater-cathode terminal 

are concentric within 0.010". 
NOTE 10: Connection to the anode may be made through the 

mounting bosses, the flange for alternate mounting, or 

the waveguide output flange. 
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TYPICAL STABILIZATION CHARACTERISTICS 
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FREaUENCY— Mc 
TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



92CM-8527 




6521 
OPERATING REGION 











4 FREQUENCY: 5400MC 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
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VOLTAGE STANDING-WAVE RATIO 
TUBE DIVISION 

IADIO COtFOtATION OF AMHICA. HAMISON, NCW JftSEV 
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6521 
PERFORMANCE CHART 
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TUBE DIVISION 

tAOtO COWOtATION OF AMCHtCA. HAMISON. NEW JHBIY 



92CM-8533 



6562 
FIXED-TUNED OSCILLATOR TRIODE 

"PENCIL TYPE" WITH INTEGRAL RESONATORS 
For radiosonde service at 1680 Mc 




ac or dc volts 

amp 

Mc 



.Mc 



GENERAL DATA 
Electrical: 

Heater, for Uni potential Cathode: 

Voltage range* 5.2 to 6. 6 . . 

Current at 6.0 volts. . 0.160 . . 
Frequency (Approx.) . . . 1680 . . 
Frequency Adjustment 

Range ±12* . . 

RF Coaxial Output Termi nal: 

Characteristic impedance 

(Approx.) 50 

Mechanical: 

Mounting Position Any 

Dimensions See Dimensional Outline 

Resonators (Two) Integral Part of Tube 

Terminal Connections (See Dimensional Outline): 



.ohms 



H -Heater 
K- Cathode 



INTEGRAL 

LOOP 
COUPLING RESONATORS 




G-Grid 
P- PI ate 



FIXED-TUNED OSCILLATOR SERVICE 

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE 

DC PLATE CURRENT 

DC GRID CURRENT 

PLATE INPUT 

PLATE DISSIPATION 

PEAK HEATER-CATHODE VOLTAGE 

AMBIENT-TEMPERATURE RANGE 

Operating Frequency Drift: 

Maximum Frequency Drift: 

For heater voltage range of 5.2 to 6.6 volts, 
plate voltage range of 95 to 117 volts, and 
ambient-temperature range of +22° to -40°C . 



120 max. 


volts 


34 max. 


ma 


8 max. 


ma 


4 max. 


watts 


3.6 max. 


watts 


max. 


volts 


-55 to +75 


°C 



+4 to -1 



Mc 



This range of heater voltage is for radiosonde applications in which 
the heater is supplied from batteries and in which the equipment 
design requirements of minimum size, light weight, and high efficiency 
are the primary considerations even though the average life expectancy 
of the 6562 in such service is only a few hours. 
As supplied, tubes are adjusted to 1680 ±4 megacycles. 
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TUBE DIVISION 

IADIO COIPOtATION OF AMEIICA, HAM I JON, NfW JHSfV 



TENTATIVE DATA 




6562 
FIXED-TUNED OSCILLATOR TRIODE 



CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Av. Max. 

Heater Current 1 0.135 0.148 0.157 amp 

Power Output 2,4 - 600 - mw 

Power Output 3.4 300 - - mw 

Note 1: with 5.2 volts ac on heater. 

Note 2: With ac heater vol tage of 6. 6 volts, dc pi ate voltage of 117 volts, 
frequency of 1680 megacycles per second and grid resistor chosen 
within the range of 1300 to 1800 ohms. The choice of grid resis- 
tor should be such that for any individual tube, the dc plate 
current must not exceed 34 mi 11 i amperes, and when this value 
of grid resistor is used in the test of Note 3, a minimum power 
output of 300 milliwatts is obtained. 

Note 3: With ac heater voltage of 5.2 volts, dc plate voltage of 95 
volts, frequency of 1680 megacycles per second, and grid resistor 
chosen within the range of 1300 to 1800 ohms. The choice of 

?rid resistor to give a minimum power output of 300 milliwatts 
or any individual tube must be such that when this same resistor 
value is used in the test of Note 2 the dc plate current will 
not exceed 34 mi 1 1 i amperes. 
Note 4: Measured with a coaxial-type load having an impedance of approxi- 
* mately 50 ohms and adjusted for a maximum voltage standing-wave 
rat io of 1. 1. 



OPERATING CONSIDERATIONS 

The flexible heater leads of the 6562 are usual ly soldered 
to the circuit elements. Soldering of these connections 
should not be made closer than 3/4" from the end of the 
tube (excluding cathode tab). If this precaution is not 
followed, the heat of the soldering operation may crack 
the glass seals of the leads and damage the tube. Under 
no circumstances should any of the electrodes be soldered 
to the circuit elements. Connections to the electrodes 
should be made by spring contact only. 

The 6562 should be supported by a suitable clamp around 
the metal shell either above or below the frequency-ad- 
justment screw. It is essential, however, that the pres- 
sure exerted on the shell by the clamp be held to a min- 
imum because excessive pressure can distort the resona- 
tors and result in a change of frequency. 
The i>late connection should have a flexible lead which 
will accomodate variations in the relative position of 
the plate terminal in individual tubes. 

The 6562 may be mechanically tuned by adjustment of the 
frequency-adjustment screw located on the metal shell of 
the tube. A clockwise rotation of the frequency-adjust- 
ment screw will decrease the frequency, while a counter- 
clockwise rotation will i nc rease the frequency . The range 
of adjustment provided by the screw is ±12 megacycles. 
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6562 
FIXED-TUNED OSCILLATOR TRIODE 




GRID TERMINAL 
0.865"± 0.015" DIA 



FREQUENCY-"" 

ADJUSTMENT 

SCREW 



RF COAXIAL 

OUTPUT TERMINAL 

O.I5I // ±0.003"DIA. 




0.283 ± 0.062 



1.585 
MAX. 



PLATE TERMINAL 
'0.305"±0.0I0"DIA. 



0.797 
±0.0I0" 



I * .. 
1 j- n 0.325 

-r 0.200MIN. MIN. 

I i 1 



-0.250 
MAX. 



;v° 



0.400 0.040 L J_L 

MAX. MAX. Jl |L_ 

t t : H rife 

0.500" T Jl H 
0.010" x o.ioo"-/ ! ' I 



f 0-0.150 j 



T 

1.500'' 
1.750 

I o.oio" x o.soo' 



.CATHODE TERMINAL 
0.305" ±0.010" DIA. 

0.080"MAX. 

UNTINNED LENGTH 

-0.016" +0.002" -0.00l"DIA. 

2- HEATER LEADS 



-0.II5"± 0.040" 



92CM-8747 
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CE-8747 



6861 
TRAVELING -WAVE TUBE 

LOW-NOISE AMPLIFIER TYPE 
Useful over frequency ranje of 2700 to 3500 Mc 




GENERAL DATA 
Electrical : 

Heater, for Uni potent ial Cathode: 

Voltage 5 ac or dc volts 

Current at 5 volts. . . . 0.65 amp 

Start inq current: The maximum instantaneous starting cur- 
rent must never exceed 4 amperes, even momentarily. 

Minimum Cathode Heating Time 1 minute 

Frequency Range 2700 to 3500 Mc 

Cold Insertion Loss 80 db 

Mechanical : 

Mounting Position Any 

Maximum Overall Length 19-3/ 

Metal-Shell Diameter 1.375" + 0.005" 

Weight (Approx. ) 1-1/2 lbs 

Collector-Terminal Connector. . . Birnbach No. 406 Banana Jack 
RF Connectors: 

Input terminal Type N UG-18/U Plug 

Output terminal Type N UG-18/U Plug 

Base Octal 8-Pin 

BOTTOM VIEW 

Pin 5 - Grid No. 3 
Pin 6 - Grid No. 2 
Pin 7* - Heater 
Pin 8 - Heater, 
Cathode 



Maximum and Minimum Ratings, Absolute Values 

DC COLLECTOR VOLTAGE 

DC HELIX VOLTAGE 

DCGRID-No.4 VOLTAGE 

DC GR ID-No. 3 VOLTAGE 

DC GRID-No.2 VOLTAGE 

DC GRILVNo.l VOLTAGE 

DC COLLECTOR CURRENT 

DC HELIX CURRENT 

MAGNETIC FIELD STRENGTH 

PEAK RF POWER INPUT 

AVERAGE RF POWER INPUT 

METAL-SHELL TEMPERATURE 

(At hottest point) 

A During alignment of the tube in the magnetic-focusing field, the helix 
current may exceed this value for short periods, but should never ex- 
ceed 50 /xamp. 

This value of field strength will focus the electron beam, but noise 
figure will not be optimum. 



Pin 


1 - 


Grid No.l 


Pin 


2 - 


No Connec- 
tion 


Pin 


3 - 


Hel ix 


Pin 


4 - 


Grid No. 4 




500 max. 


vol ts 


500 max. 


vol ts 


500 max. 


volts 


300 max. 


volts 


75 max. 


volts 


20 max. 


volts 


000 max. 


//amp 


10 max. 4 


/i amp 


400 min. # 


gausses 


250 max. 


watts 


1 max. 


watt 


175 max. 


°C 
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6861 
TRAVELING -WAVE TUBE 



Typical Operation at 3100 Mc: 

DC Collector Voltage 

DC Hel ix Voltage 

DC Grid-No. 4 Voltage 

DC Grid-No. 3 Voltage 

DC Grid-No. 2 Voltage (Approx. ) 

DC Grid-No. 1 Voltage 

DC Collector Current 

DC Hel ix Current 

DC Gfid-No.4 Current"^ 

DC Grid-No. 3 Current I 

DC Grid-No. 2 Current ?"•••• 

DC Grid-No. 1 Current J 

Magnetic Field Strength' . . . 

Gain (Low level ) 

Power Output (Saturated) . . . 
Noise Figure 



400 


vol ts 


375 


vol ts 


200 


vol ts 


40 


vol ts 


20 


volts 





volts 


150 


/xamp 


0.5 


/iamp 



each less than 1 yuamp 



525 ± 5< 


% gausses 


25 


db 


1.0 


mw 


6.5 


db 



Min. 


Max. 




0.45 


0.85 


amp 


- 


1.7 




- 


2.0 




350 


390 


vol t's 


160 


250 


volts 


30 


50 


volts 


0.25 


- 


..mw 


20 


- 


db 


- 


7.0 


db 



CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Mote 

Heater Current 1 

Input VSWR (Non-operating) ... 2 

Output VSWR (Non-operating). . . 2 

DC Hel ix Voltage 3 

DC Grid-No. 4 Voltage 3 

DC Grid-No. 3 Voltage 3 

Saturated Power Output 3 

Gain 3 

Noise Figure 3 

Note 1: With heater voltage of 5.0 volts. 

Note 2: Measured at specified connector over the frequency range of 2700 

to 3500 Mc. 
Note 3: Adjusted for optimum noise figure with a magnetic field of 525 

gausses, signal frequency of 3100 Mc, and heater voltage of 5 volts. 



OPERATING CONSIDERATIONS 

The magnetic field required for focusing the electron 
beam of the 686 1 may be obtained from a solenoid or 
permanent magnet capable of providing a uniform field of 
525 gausses over the length of the tube axis starting 2 
inches from the groove near the base end of the metal 
shell and continuing for at least 9 inches along the tube 
ax i s. 



t For 



RCA Solenoid, Developmental No.J-2006. 
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TENTATIVE DATA 



6861 
TRAVELING -WAVE TUBE 




— \ |3/8 "l— 

MAX. 



l93/ 8 
MAX. 



.115" 




,003^ 




♦ „T 




1.428 l 




±.005* 


4" 



OUTPUT 



-TYPE^N" 

'CONNECTORS 

(UG-I8/U) 



-COLLECTOR 

TERMINAL 

(BIRNBACH 

BANANA JACK 

N2 406) 




£-'/?" MAX. OCTAL 8-PIN 
* BASE 
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NOISE- FIGURE CHARACTERISTICS 









26 

> 

= 22 

20 

£ 6 

© 


Ef = 
COLL 
GRIt 
GRIC 
GRIC 
M 
GRIC 
S IGF 
FIEl 

(c 


5 VC 
ECTC 
-No 
-No 
-No 
CR0/ 
No 
AL F 
.0 SI 
AUSJ 


)LTS 
R VC 
4 VC 
3 VC 
2V0 
MPEF 
1 CC 
REQl 
rRENC 
ES) 


LTS 
LTS 
LTS 
LTS A 
ES = 
NNEC 
ENC\ 
TH t 
= 525 


= 400 
= 200 
= 40 
DJUS 
150 
TED 

(Mc 
LONG 


TED 

TO C 
)=3 
HEL 


rod 

ATH0 
100 
IX A 


VE C 
DE A 
XIS 


OLLE 
T SO 


CTOR 
CKET 
























































\ 




















































\ 


























































360 370 3 
HELIX 


80 390 400 
VOLTS 

92CS-8965T 




35 

T30 

^25 
o 

20 

il 7 
o 

* 6 

o 


Ef = 
COLL 
HEL 
GRIC 
GRIC 
GRID 

IN 
GRID 
SIGN 
FIEL 

(( 


5 V( 
ECT( 
X VC 
-No. 
-No 
-No. 
DIC/ 
No. 
AL F 
J) ST 
AUSS 


)LTS 
W VC 
LTS 
4 VC 
3 VC 
2 VC 
TED 
1 CO 
REQU 
RENG 
ES) 


LTS 

LTS 
LTS 
LTS 

'CL 

NNEC 
ENCY 
TH A 
= 525 


= 400 

}* 

ADJU 

TED 

(Mc 
LONG 


JUST 
MINI 

STED 

TO C 
) = 3 
HEL 


ED T 

MUM 

TO 

ATHO 
100 
IX A 


Gl 
NOIS 

GIVE 
DE A 
XIS 


VE 

E 

T SO 


CKET 












































































































































































100 140 180 22 
COLLECTOR MICROAMPERES 


260 
(Id) 
92CS-8968T 





10-56 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



CE-8965T 
-8968T 



6861 
TRAVELING -WAVE TUBE 






NOISE- FIGURE 
CHARACTERISTICS 
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Ef = 5 VOLTS 
HELIX VOLTS 
GR ID-No. 3 V 
GRID-No.2 V 

COLLECTOR 
GRID No.l C 
SIGNAL FREQ 
FIELD STREN 

(GAUSSES) 
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OLTS 
OLTS 
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SA 


2700 2900 3100 3300 3500 
SIGNAL FREQUENCY - Mc 92C 

TURATION CHARACTERISTI 


5-897IT 

CS 


- 3C 
T 2C 

- IC 
S C 

, ( 
= -|( 

S -3( 
S-HC 


Ef =5 VOLTS COLLECTOR VOLTS = 400 
HELIX VOLTS =375 GR ID-No. 4 VOLTS = 200 
GR ID-No. 3 VOLTS =40 
GR ID-No. 2 VOLTS ADJUSTED TO GIVE 

COLLECTOR MICROAMPERES = 150 
GRID No. 1 CONNECTED TO CATHODE AT SOCKET 
SIGNAL FREQUENCY (Mc)=3IOO 
FIELD STRENGTH ALONG HELIX AXIS 

(GAUSSES) =525 
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INPUT-MATCHING CHARACTERISTIC 
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?,.7. 
« 1.50 
g 1 .25 
^ 1.00 
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WITH NO VOLTAGES APPLIED TO TUBE 
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CE-9018T 



8013-A 
HALF-WAVE VACUUM RECTIFIER 




2.50 


2.63 


ac vol ts 


5.0 


5.3 


amo 



GENERAL DATA 
Electrical : 

Filament, Thoriated Tungsten: 

Mxn. 

Voltage 2.37 

Current at 2.50 volts ... 4.7 

Mechanical: 

Mounting Position . . Any, preferably vertical with base down 

Maximum Overall Length 6-1/16" 

Seated Length . . .' 5-9/32" ± 5/32" 

Maximum Diameter 2-1/16" 

Weight (Approx.) 2.9 oz 

Bulb ST- 16 

Cap ... . Skirted Medium with Rolled Edge (JETEC No. CI- 19 J 

Base Medium-Shell Small 4-Pin (JETEC No. A4-9) 

Basing Designation for BOTTOM VIEW 4P 




Pin 4 - Fi 1 ament 
Cap - Plate 



Pin 1 - Fi lament 

Pin 2 - No Connec- 
t ion 

Pi n 3 - No Connec- 
tion 



HALF-WAVE RECTIFIER 

Maximum Ratings, Absolute Values: 

PEAK PLATE VOLTAGE: 

Forward 40000* max. volts 

Inverse 40000* max. volts 

PLATE CURRENT: 

Peak 150 max. ma 

Average 20 max. ma 

Fault 500 max. ma 

PLATE DISSIPATION 12 max. watts 

OPERATING CONSIDERATIONS 

Filament and plate voltage may be applied simultaneously 
to the 8013-A. 

The bulb of the 8013-A shou Id be c leaned regularly. Accu- 
mulation of dust or other foreign matter on the bulb will 
cause leakage and, as a result, probably tube failure. 

X-rays are produced during normal operation of the 8013-A. 
These rays can constitute a health hazard unless the tube 

is adequately shielded forX-ray radiation. Although rela- 
tively simple shielding should prove adequate, make sure 

it provides the required protection to the operator. 

*This value may be increased to 55000 volts when the 8013-A is immersed 
in oil. 

-*- indicates a change. 

S^T. i. 1955 tube division DATA 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 




8013-A 
HALF-WAVE VACUUM RECTIFIER 
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DC PLATE VOLTS 

92CM-6344T 



— 2 l^MAX.— 



SKIRTED MEDIUM CAP 
WITH ROLLED EDGE . 

JETEC N»CI-I9 



,f Y 



V'\b 



MEDIUM-SHELL 

SMALL 4-PIN BASE. 

JETEC N«A4-9 



92CM-6423R3 



J 



SEPT. 1, 1955 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEV 



CE-6344T 
-6423R3 



8020 
HALF- WAVE HIGH-VACUUM RECTIFIER 




DATA 

Electrical: 

Filament, Thoriated Tungsten: 

Voltage 5 volts 

Current .. 5.5-6.5 amp 

Direct Interelectrode Capacitance: 

Anode to Filament ... 1 . 'U [X^X 

Tube Voltage Drop 

at 100 ma. 200 volts 

Mechanical: 

Mounting Position Vertical, Base Down 

Overall Length 7-1/2" ± 1/2" 

Maximum Diameter ; . . 2-5/16" 

Bulb T-18 

Cap Medium 

Base Medium 4-Pin, Bayonet 

RECTIFIER SE RVICE 

Maximum Ratings, Absolute Values: 



PEAK INVERSE ANODE VOLTAGE 
PEAK ANODE CURRENT .... 
AVERAGE ANODE CURRENT. . . 



40000 max. 


volts 


750 max. 


ma. 


100 max. 


ma. 



SURGE - LIMITING DIODE SERVICE 

Maximum Ratings, Absolute Values: 

FILAMENT VOLTAGE 5.8 max. volts 

PEAK FORWARD ANODE VOLTAGE 12500 max. volts 

AVERAGE ANODE DISSIPATION 75 max. watts 

Typical Operation: 

Filament Voltage 5.5 . . volts 

Peak Forward Anode Voltage 10000 . . volts 

Minimum Peak Anode Current 2 . . amp 
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8020 
HALF- WAVE HIGH-VACUUM RECTIFIER 



ANODE J* 

"7* 


■*Lr- MEDIUM 
_C CAP 






_ 5" MAX 
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900! 
DETECTOR AMPLIFIER PENTODE 

MIDGET TYPE 




Heater" Coated Unipotential Cathode 

Voltage 6.3 

Current 0.15 

Direct I nterelectrode Capacitances: 

Grid to Plate 0.01 max. 

Input 3-6 

Output 3.0 

Maximum Overall Length 
Maximum Seated Height 
Length from Base Seat to Bulb Top 

( exclud i ng tip) 
Maximum Diameter 
Bulb 
Base A 

Pin 1 - Gr i d 

Pin 2 -Cathode 

Pin 3 -Heater 

Pin 4 -Heater 



RCA Socket 
Mounting Position 



a-c or d-c 



volts 
amp. 

Wif 
u.u.f 
u.uf 




1-13/16" 
1-9/16" 

1-3/16" +3/32"* 
3/4" 
T- 5-1/2 
Miniature Button 7-Pin 
Pin 5 -PI ate 
Pi n 6 - Screen 



Pin 7- 



{Cathode, 
Grid No. 
I nternal 
Shie 



Stock No. 



BOTTOM VIEW 



Maximum and Minimum Ratings Are Design-Center Values 



3, 
eld 
9914 
Any 



AMPL I F I ER 
Plate Voltage 
Screen Voltage 
Grid Voltage 
Plate Dissipation 
Screen Dissipation 
Typical Operation and Characteristics 

Plate Voltage 

Screen Voltage 

Grid Voltage 

Plate Resistance 

Transconductance 

Plate Current 



250 max. 
100 max. 
-3 min. 
0.5 
0.1 



volts 

volts 

volts 

wait 

watt 



90 

90 

-3 

1.0 

1100 

1.2 

0.5 



Class At Amplifier: 



250 
100 
-3 



volts 
volts 
volts 



approx. megohm 
umnos 



1400 u/nl 

2.0 ma. 

0.7 ma. 

Superheterodyne Circuit: 



250 volts 

100 volts 

-5 approx. volts 

550 approx. umhos 



Screen Current 
Typical Operation as Mixer 
Plate Voltage ' 100 

Screen Voltage 100 

Grid Voltage # -5 

Conversion Transconductance 

Shielding and r-f by-passing of each r-f amplifier stage may 
be required in order to prevent interstage coupling and to 
provide the shortest possible circuit returns when the tube 
is operated at the ultra-high frequencies. R-f by-passing 
can be accomplished by the use of small condensers having 
short leads placed close to the tube terminals. It may also 
be advisable in some applications to supplement the action 
of the by-pass condensers by r-f chokes close to the conden- 
sers in the return or supply leads for the grid, screen, 

■, A , • #: See next page. ^Temporary minimum length = 1-1/16'. 

-*— Indicates a change. 
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DATA 




9001 
DETECTOR AMPLIFIER PENTODE 



(continued from preceding page) 
plate and heater. The 900 1 has two cathode leads In order 
that the plate and screen r-f circuits may be completed with 
a minimum of circuit inductance in common with the grid cir- 
cuit. The grid return may be connected to one cathode termi- 
nal and the plate and screen returns may be connected to the 
other cathode terminal. 

The cathode of the 9001, when operated from a transformer, should preferably 
be connected tothe heater circuit. In the case of d-c operation of the heat- 
er from a storage battery, the cathode circuit is tied in either directly or 
through bias resistors to the negative battery terminal. In ci rcu its where 
the cathode is not directly connected to the heater, the potential difference 
between heater and cathode should be kept as low as possible. 

• Greater than 1.0 megohm. 

# The grid bias is minimum for an oscillator peak voltage of u volts. Theseval- 
ues are opt imum. 

A The center hole in sockets designed for this base 
provides for the possibility that this tube type 
nay be manufactured with the exhaust-tube tip at 
the base end. For this reason, it is reconnended 
that in equipment employing this tube type, no 
material be permitted to obstruct the socket hole.. 
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9001 
AVERAGE PLATE CHARACTERISTICS 



PENTODE CONNECTION 





PLATE MILLIAMPERES 



MAY 22,1941 
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9001 
DETECTOR AMPLIFIER PENTODE 





AVERAGE CHARACTERISTICS 
PENTODE CONNECTION 




o 


TYPE 9001 
.E f = 6.3 VOLTS 
PLATE VOLTS = 250 
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CONTROL-GRID VOlTS(E c ,) 

92C-6266 

AVERAGE CHARACTERISTICS 
PENTODE CONNECTION 
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9002 
DETECTOR, AMPLIFIER, OSCILLATOR 

MIDGET TYPE 




Heater" Coated Unipotential Cathode 

Voltage 6.3 

Current 0.15 

Direct I nterelectrode Capacitances: 

Grid to Plate 1.4 

Grid to Cathode 1.2 

Plate to Cathode 1.1 
Maximum Overall Length 
Maximum Seated Height 
Length from Base Seat to Bulb Top 

(excluding tip) 



Maximum Diameter 

Bulb 

Base A 

Pin 1 -Plate 
Pin 2 -Cathode 
Pin 3 -Heater 
Pi n 4 -Heater 

RCA Socket 

Mounting Position 




a-c or d-c volts 
amp. 

uuf 
uuf 
uu-f 

1-13/16" 

1-9/16" 

1-3/16" ±3/32 ,J * 
3/4" 
T-5-1/2 
Miniature Button 7-Pin 
Pin 5-P1ate 
Pin 6 -Grid 
Pin 7 -Cathode 



Stock No. 9914 
BOTTOM VIEW Any 

Maximum Ratings Are Design-Center Values 



AMPLIFIER 



Plate Voltage 

Plate Dissipation 

Typical Operation and Characteristics 



250 max. 
1.6 max. 



vol ts 
watts 



Plate 

Grid 

Amp. Fact. 

Plate Res. 

Transcond. 

Plate Cur. 



90 

-2.5 

25 

14700 

1700 

2.5 



135 

-3-75 

25 

13200 

1900 

3-5 



180 

-5 

25 

12500 

2000 

4.5 



Class A-l Amplifier: 



250 

-7 

25 

11400 

2200 

6.3 



volts 
volts 

ohms 

u.mhos 

ma. 

The cathode of the 9002, when operated from a transformer, should preferably 
be connected to the heater circuit. In the case of d-c operation of the heat- 
er from a storage battery, the cathode circuit is tied in either directly or 
through bias resistors to the negative battery terminal. In circuits where 
the cathode is not directly connected to the heater, the potential difference 
between heater and cathode should be kept as low as possible. 

A The center hole in sockets designed for this base 
provides for the possibility that this tube type 
nay be manufactured with the exhaust- tube tip at 
the base end. For this reason, it is recommended 
that in' equipment employing this tube type, no 
material be permitted to obstruct the socket hole. 

Temporary minimum length = 1-1/16". 



-*- Indicates a change. 



OCT. 1, 1943 



RCA VICTOR DIVISION 

IAOIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



DATA 




9002 
AVERAGE PLATE CHARACTERISTICS 
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9003 
SUPER-CONTROL R-F AMPLIFIER PENTODE 

MIDGET TYPE 




Heater Coated Uni potential Cathode 

Voltage 6.3 

Current 0.15 

Direct Interelectrode Capacitances: 

Grid to Plate 0.01 max, 

Input 3.4 

Output 3.0 

Maximum Overall Length 
Maximum Seated Height 
Length from Base Seat to Bulb Top 

( excluding t ip) 
Maximum Diameter 
Bulb 
Base* 

Pin 1-Grid 

Pin 2 -Cathode 

Pin 3 -Heater 

Pin 4 -Heater 




a- 


-c or d-c volts 




amo. 




uuf 

Muf 

uuf 
1-13/16" 
1-9/16" 


1- 


-3/ 16" ±3/32"* 

3/4" 

T-5-1/2 


Miniature Button 7-Pin 


• Pin 


5 -PI ate 


Pin 
Pin 


6 - Screen 

( Cathode, 
.. J Grid No. 3, 
/- 1 Internal 

L Shield 




Stock No. 9914 




Any 



RCA Socket 

Mounting Position BOTTOM VIEW 

Maximum and Minimum Ratings Are Design-Center Values 
AMPLIFIER 

Plate Voltage 250 max. volts 

Screen Voltage 100 max. volts 

Grid Voltage -3 min. volts 

Plate Dissipation 1.7 max. watts 

Screen Dissipation 0.3 max. watt 

Typical Operation and Characteristics - Class A^ Amplifier: 

Plate Voltage 250 volts 

Screen Voltage 100 volts 

Grid Voltage -3 volts 

Plate Resistance 0.7 app rox. megohm 



Transconductance 






1800 




p.mhos 


Grid Bias for 












Transcond. of 15 u,mhos 






-35 




volts 


Grid Bia5 for 












Transcond. of 2 umhos 






-45 




volts 


Plate Current 






6.7 




ma. 


Screen Current 






2.7 




ma. 


Typical Operation as Mixer 


in 


Superheterodyne Circuit: 




Plate Voltage 




100 


250 




volts 


Screen Voltage 




100 


100 




volts 


Grid Voltage * 




-10 


-10 


approx 


volts 


Conversion Transconductance 


- 


600 


approx 


u,mhos 


# The grid bias is minimum for 


an 


osc il 1 ator 


peak voltage of 


9 volts. 



These values are optimum. 

A The center nole tn sockets designed for this base provides for 
the possibility that this tube type nay be manufactured with 
the exhaust-tube tip at the base end. For this reason, it is 
recommended that in equipment employing this tube type, no ma- 
terial be Permitted to obstruct the socket hole. 

Shielding Considerations & Heater-Cathode Connections' 
for the 9003 are the same as for Type 9001. 
• I nd icates a change. Temporary minimum length = 1-1/16" 



OCT. 1, 1943 



RCA VICTOR DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



DATA 




9003 
AVERAGE PLATE CHARACTERISTICS 




PLATE MILLIAMPERES 
SEPT. 17,1943 RCA VICTOR DIVISION 

lAOtO COITOIATION Of AMEIICA. HAIIISON. NEW JERSEY 



92C-6288 



9003 
AVERAGE CHARACTERISTICS 




1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 n n II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 


1 1 II 1 II 1 1 II II 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 
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MAY 29,1941 



CONTROL-GRID VOLTS 



RCA RADIOTRON DIVISION 

RCA MANUFACTURING COMPANY. INC. 



92C-6289 




9003 
AVERAGE CHARACTERISTICS 




MAY 29,1941 



SCREEN VOLTS 



RCA RA0IOTRON DIVISION 

RCA MANUf ACTUWNG COMPANY. INC. 



9004 




U-H-F DIODE 

ACORN TYPE 



Heater Coated Uni potential Cathode 

Voltage 6.3 

Current 0.15 

Direct Interelectrode Capacitances: 

Plate to Cathode 1.3 

Plate to Heater 0.3 approx. 

Heater to Cathode 2.2 approx. 

Overall Length 
Overall Diameter 
Bulb 

RCA Socket 
Mounting Position 

Maximum Ratings Are Design-Center Values 
RECTIFIER 
A-C Plate Voltage (RMS) 117 max. volts 

D-C Output Current 5 max. ma. 

The resonant frequency of the 900U is approximately 850 Mc 
°With no external shield. 



AVERAGE PLATE CHARACTERISTIC 



a-c or d-c vol ts 
amp-. 

uuf 
uuf 
put" 
1-7/32" ±5/32" 
1-3/32" ±1/16" 
T-4^ 
Stock No. 9925 
Any 



TYPE 9004 
E f = 6.3 VOLTS 
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PLATE VOLTS OX. 



Dec. 1, 1942 



RCA RADIOTRON DIVISION 

RCA MANUFACTURING COMPANY. INC. 



TENTATIVE DATA 




9004 
U-H-F DIODE 





!r' 




2l/ 32 MAX. 01 A 
^ INCLUDING 
ECCENTRICITY 


J 


/* 


N 


2, /32 
. 1 ' ?/ ^2 


cnp£>o 


*±=>f i^p 


ALL TERMINALS 
OIA. 


k 


f *V 





-— ' 3/ 32 * ''16 



INCLUDING 
ECCENTRICITY 




'/ |6 MAX. 

UNTINNED SECTION 

ALL TERMINALS 



BOTTOM VIEW 



•*- Indicates a change. 

Dec. 1, 1942 



RCA RAOIOTRON DIVISION 

RCA MANUFACTURING COMPANY. INC. 



92C-6353R1 



9004 
AVERAGE CHARACTERISTICS 





30 20 10 

D-C VOLTS DEVELOPED BY DIODE 
MARCH 18,1942 RCA RADIOTRON DIVISION 

RCA MANUFACTURING COMPANY. INC. 



92C- 6383 



9005 
U-H-F DIODE 

ACORN TYPE 




Heater Coated Uni potential Cathode 

Voltage 3.6 a-c or d-c volts 

Current 0.165 amp. 

Direct I nterel ectrode Capacitances: 

Plate to Cathode 0.8' uuf 

Plate to Heater 0.2 approx. uuf 

Heater to Cathode 1.1 approx. uuf 

Overall Length 1-7/32" ±5/32" 

Overall Diameter 1-3/32" ±1/16" 

Bulb T-4£ 

RCA Socket Stock No. 9925 

Mounting Position Any 

Maximum Ratings are Design-Center Values 

RECTIFIER 
A-C Plate Voltage (RMS) 117 max. volts 

D-C Output Current 1.0 max. ma. 

The resonant frequency of the 9005 is approximately 1500 Mc. 
°With no external shield. 



AVERAGE PLATE CHARACTERISTIC 





1 1 

TYPE 9005 
tf'-i.t VOLTS 
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PLATE VOLTS O.C. 



Dec. 1, 1942 



RCA RADIOTRON DIVISION 

RCA MANUFACTURING COMPANY. INC. 



TENTATIVE DATA 




9005 
U-H-F DIODE 



2I/32 MAX.DIA. 
" INCLUDING 
ECCENTRICITY 






T 



±5/, : 



ALL TERMINALS 

04l - + .oo3; 

U ^' -.002 
DIA. 




±v, ; 



_L_i 



'■— - 1 3 a? 



CONNECTED I 
INTERNALLY^ 
TO N2 4 



'32 * '1 6 

^ 3 /4±l/8 _j 

INCLUDING 
ECCENTRICITY 




V,^ MAX. 
'.UNTINNED SECTION 
/ALL TERMINALS 



BOTTOM VIEW 



Indicates a change. 



Dec. 1, 1942 



RCA RADIOTRON DIVISION 

RCA MANUFACTURING COMPANY. INC 



92C-6366R1 



9005 
AVERAGE CHARACTERISTICS 





40 
MARCH 20, 



D 
1942 



30 20 10 

-C VOLTS DEVELOPED BY DIODE 



RCA RADIOTRON DIVISION 

RCA MANUFACTURING COMPANY. INC. 



92C— 6384 



9006 
U-H-F DIODE 

Ml DGET TYPE 




Heater Uni potent ial Cathode 


Voltage 6.3 


a-c or d-c volts 


Current 0.15 


amp. 


Direct Interelectrode Capacitances: 


t 


Plate to Cathode 1.4 


uuf 


Plate to Heater 0.2 


uuf 


Cathode to Heater 2.2 


uuf 


Maximum Overall Length 


1-13/ 16" 


Maximum Seated Height 


1-9/16" 


Length from Base Seat to Bulb Top 


# 


(excluding tip) 


1-3/ 16 ±3/32" 


Maximum Diameter 


3/4" 


Bulb 


T-5-1/2 


Base* 


Miniature Button 7-Pin 


Pin 1-P1ate J&cR 


Pin 5-Plate 


Pin 2 -Cathode (l/piY\§) 


Pin 6 - No Connection 


Pin 3 -Heater lUT 


Pin 7 -Cathode 


Pin 4 -Heater ®^-^y© 




RCA Socket ® 


Stock No. 9914 


Mounting Position BOTTOM VIEW (6BH) Any 


Maximum Ratings Are Design-Center Values 


RECTIFIER 




Peak Inverse Plate Voltage 


750 max. volts 


Peak Plate Current 


15 max. ma. 


'0-0 Output Current 


5 max. ma. 


D-C Heater-Cathode Potential 


100 max. volts 


Typical Operation as Rectifier: 




A-C Plate Supply Voltage (RMS) 


270 volts 


Min. Total Effective Plate-Supply 


Impedance 100 ohms 


D-C Output Current 


5 ma. 


• With no external shield. 




The resonant frequency oj the qoo6 


is yoo megacyc I es ( approx) . 


A The center hole in sockets desi 


ened for this base 
hat this tube type 


provides for the possibility 


nay be manufactured with the exhaust- tube tip 'at 


the base end. For this reason 


it is recommended 


that in equipment employing 


this tube type, no 


material be permitted to obstruct the socket hole. 


*Temporary minimum length = 1-1/16". 





OCT. 1, 1943 



RCA VICTOR DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



DATA 




9006 
U-H-F DIODE 



AVERAGE PLATE CHARACTERISTIC 




12 

< 


type 9006 
Cf = 6. a VOLTS 
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I 12 1* 20 24 

PLATE VOLTS O.C *2C-6443 





0CT.1, 1943 RCA VICTOR DIVISION 



CE-6445 



IA0IO COtKHATION Of AMHICA, HAIIISON, NEW jCISEY 




" 



RCA TUBE 
HANDBOOK 



RECEIVING 

TUBE 

SECTION-Partl " 4W= " S 

Up to Type 6 A3 



< 
z 
o 




In this section, data are given for those 
types of RCA tubes employed primarily in 
broadcast and home-television receivers. 
These types are also used in many other 
applications. 



For further Technical Information, write to 
Commercial Engineering, Tube Department, 
Radio Corporation of America, Harrison, N. J. 

7-52 






PRICES 

OF RECEIVING TUBE TYPES 

Schedule D* 



Type 

0Y4 $ 

0Z4 

QZ4-G 

IA3 

IA4-P 

IA5-GT|*... 

IA6 

IA7-GTf 

(AC5 

IAD5 

|B3-GTt.... 

IB4-P 

IB5/25S.... 
lC5-GTf.... 

IC6 

IC7-G 

ID5-GP 

ID5-GT 

ID7-G 

ID8-GT*.... 

IE5-GP. 

I E7-GT 

IE8 

IF4 

IF5-G 

IF6 

IF7-G 

(G^-GTt- ... 

IG5-G 

lG6-GTf*... 

IH4-G 

IH5-GTf.... 

IH6-G 

(J6-GT 

IL4 

[L6 

ILA4* 

ILA6 

ILB4 

ILC5 

ILC6 

ILD5 

ILE3 

ILG5 

ILH4 

ILN5 



Price 

• 

1.65 
1.65 
2.50 

• 
2.05 

• 
2.45 
3.00 
3.00 
2.65 



2.60 



4.05 
3.00 



3.00 
1.95 



2.25 
2.75 
2.65 
2.65 
2.65 
2.65 
2.65 
2.65 
2.65 
2.65 
2.65 
2.65 



Type 

IN5-GTf.. 
IP5-GT... 
IQ5-GT*f. 

IR5 

IS4 

IS5 

IT4 

IT5-GT*.. 

(T6 

IU4 

IU5 



l-v. 

IV2 

1X2 -A 

2A3 

2A5 

2A6 

2A7 

2B7 

2E5. ....... 

3A8-GT 

3LF4 

3Q4 

3Q5-GTf.... 

3S4 

3V4 

5AZ4 

5T4* 

5U4-G 

5V4-G 

5Wq. 

5W4-GT+#... 

5X4-G* 

5Y3-G* 

5Y3-GT 

5Y4-G* 

5Z3* 

5Z4 

6A3* 

6A6 

6A7* 

6A7S 

6A8* 

6A8-G* 

6A8-GT*. . . . 
6AB4 



Price 

.$ 2.40 

• 

. 3.05 

. 2.35 

. 2.45 

. 2.05 

. 2.25 

. 2.80 

. 3.00 

. 2.25 

. 2.00 

. 2.55 

. 1.70 

. 2.65 

. 4.15 



2.80 
2.25 
2.80 
2.20 
2.20 
1.55 
5.00 
1.75 
2.80 

• 

1.75 
2.00 
1.35 
1.35 
1.70 
2.00 
3.30 
3.35 

• 
2.75 

• 
2.70 
2.75 
2.75 
2.00 



Type Price 

6AB5/6N54..$ 3.15 

6AB7f* 3.60 

6AC5-GTf*.. 3.00 

6AC7f 3.35 

6AD7-G 3.90 

6AF4 4.Q5 

6AF6-G*.... 3.15 

6AG5 2.25 

6AG7 3.75 

6AH4-GT.... 2.35 

6AH6 3.90 

6AK5 4.35 

6AK6 2.55 

6AL5 1.75 

6AL7-GT.... 2.90 

6AQ5 2.10 

6AQ6 1.85 

6AQ7-GT.... 2.65 

6AR5 1.65 

6AS5 2.(0 

6AS7-G 7.10 

6AT6 1.65 

6AU5-GT.... 3.20 

6AU6 1.85 

6AY5-GT.... 2.65 

6AV6 1.65 

6AX4-GT.... 2.55 

6AX5-GT.... 2.00 

6B4-G 3.20 

6B5 

6B6-G • 

6B7 • 

6B84 3.35 

6B8-G • 

6BA6 1.96 

6BA7....... 2.50 

6BC5 2.00 

6BD6 2.00 

6BE6 2.05 

6BF5 2.35 

6BF6 1.75 

6BG6-G 5.25 

6BH6 2.30 

6BJ6 2.10 

6BL7-GT.... 2.90 

6BQ6-GT.... 3.80 



For Footnotes , see end of list. 



(Continued on next page) 



NOV. 2, 1953 TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



REC. TUBE 
PRICES 1 



PRICES 

OF RECEIVING TUBE TYPES 

Schedule D* 



Type 

6BQ7 $ 

6BQ7-A 

6C4 

6C5 

6CB-GTt ... 

6C6* 

6C8-G.. 

6CB6 

6CD6-Q 

6CF6 

6CL6 

6D64 

6D8-G 

6E5 

6F5* 

6F5-GT*. . . . 

6F6 

6F6-G+ 

6F7* 

6F8-Q 

6Q6-G+ 

6H6 

6H6-GT*f... 

6J5 

6J5-6T 

6J6 

6J7 

6J7-G 

6J7-GT+.... 
6J8-G*. ... 
6K5-QTf.... 
6K6-6Tt.... 

6K7* 

6K7-G* 

8K7-6T*. . . . 

6K8 

6K8-G 

6K8-GT 

6L5-G 

6L6 

6L6-G 

6L7 

6L7-G 

6N6-G 

6N7+ 

6H7-GTf.... 
6P5-GTf.... 



Price 

3.50 
1.65 
1.95 
1.65 
2.50 
3.90 
2.10 
5.90 
2.50 
3.35 
2.50 

• 
2.55 
1.90 
1.85 
2.45 
2.00 
3.90 
3.90 
2.75 
2.00 
2.10 
1.70 
1.80 
2.50 
2.50 

• 
2.55 
3.20 

• 

1.80 
2.10 
2.40 
2.35 
3.05 



1.60 
3.35 
2.90 



2.95 
2.85 



Type 

6Q7* i 

6Q7-G 

6Q7-GT*. . . . 

6R7* 

6R7-GTf. . . . 

6$4 

6S74 

6S7-G 

6S8-GT 

6SA7 

6SA7-GT+*.. 
6SB7-Y*. . . . 

6SC7 

6SF5 

6SF5-GT.... 

6SF7* 

6SG7 

6SH7 

6SJ7 

6SJ7-GT.... 

6SK7 

6SK7-GTt*.. 
6SL7-GT.... 
6SN7-GT.... 

6SQ7 

6SQ7-GTf*. . 

6SR7 

6SS7* 

6ST7* 

6SZ7* 

6T7-G 

6T8 

6U5°* 

6U7-Q* 

6U8 

6V6 

6V6-GT 

6W4-GT 

6W6-GT 

6W7-G 

6X4 

6X54 

6X5-GTf.... 

6X8 

6Y6-G 

6Z7-G 

6ZY5-G 



Price 

2.40 

• 
2.10 
2.80 

• 
1.90 
3.25 

• 
2.65 
2.10 
2.10 
2.90 
2.35 
1.95 
1.80 
2.30 
2.30 
2.50 
2.00 
1.65 
2.00 
2.00 
2.65 
2.35 
1.75 
1.75 
1.85 
2.40 
2.70 
2.45 

• 
2.90 
2.25 
2.40 
2.90 
3.40 
2.00 
1.90 
2.45 

• 

1.50 
3.10 
1.55 
2.95 
2.55 



Type 

7A4 ! 

7A5 

7A6 

7A7 

7A8 

7AD7 

7AF7 

7AG7 

7AH7 

7B4 

7B5 

7B6 

7B7 

7B8 

7C5 

7C6 

7C7 

7E6 

7E7* 

7F7 

7F8 

7G7 

7H7 

7J7 

7K7 

7L7 

7H7 

7Q7 

7R7 

7S7 

7V7.. 

7W7 

7X7 

7Y4 

7Z4 

(0 

12A7 

12A8-GTH. 
12AH7-GT*. 

12AL5 

12AQ5 

12AT6 

I2AT7 

12AU6 

12AU7 

I2AV6 

I2AW6 



Price 
2.00 
2.35 
2.10 
2.00 
1.90 
4.60 
1.80 
2.45 
2.45 
1.80 
1.85 
2.00 
2.00 
2.05 
2.00 
1.85 
2.05 
2.90 
3.20 
2.45 
2.90 
2.75 
2.20 
3.25 
2.75 
2.75 
2.20 
2.40 
3.35 

• 
3.35 
3.35 
2.65 
1.80 
1.80 



2.75 
3.05 
1.80 
2.10 
1.65 
2.90 
1.85 
2.40 
1.65 
2.65 



For Footnotes, see end of List. 



(continued on next page) 



NOV. 2, 1953 



TUBE DEPARTMENT 

RADIO CORPORATION OP AMERICA, HARRISON, NIW JERSEY 



REC. TUBE 
PRICES 1 



PRICES 

OF RECEIVING TUBE TYPES 

Schedule D* 



Type Price 

I2AX4-GT...$ 2.65 

I2AX7 2.50 

12BA6 1.95 

12BA7 2.50 

12BD6 2.00 

12BE6 2.05 

12BF6 1.75 

12BH7 2.75 

J2C8 3.90 

12F5-GT 

12H6 2.00 

I2J5-GT*... 1.80 

12J7-GT*... 2.55 

I2K7-GT*... 2.35 

J2K8 3.15, 

12Q7-GH... 2.10 

I2S8-GT 

I2SA7 2.1*0 

12SA7-GT... 2.10 

12SC7 2.50 

12SF5 2.10 

12SF5-GT... • 

12SF7 2.40 

12SG7 2.35 

12SH7 2.50 

12SJ7 2.00 

12SJ7-GT... • 

I2SK7 2.00 

12SK7-GT*.. 2.00 

I2SL7-GT... 2.65 

[2SH7-GT... 2.30 

12SQ7 U75 

I2SQ7-GT... 1.75 

12SR7 2.00 

12V6-GT.... 2.10 

12X4 1.50 

12Z3 

I4A4 • 

|4A5 • 

I4A7 2.20 

J4AF7 2.40 

14B6. 2.20 

|4B8* 2.20 

14C5* 2.75 

I4C7 2.40 



Type Price 

I4E6 $ • 

14E7 

14F7 2.45 

14F8 3.20 

14H7* 2.40 

14J7 • 

14N7 • 

14Q7 2.40 

14R7 3.35 

19 • 

19BG6-G.... 6.00 

19J6 2.65 

19T8 2.90 

19X8 3.10 

24-A* 2.70 

25A6* 3.40 

25A6-GT/G.. • 

25AC5-GTfw. • 

25B5 

25BQ6-GT... 3.90 

25C6-G • 

25L6 3.90 

25L6-GT.... 1.95 

25W4-GT*... 2.05 

25Z5* 1.80 

25Z6* 2.60 

25Z6-GTf... 1.80 

26f 2.05 

27* 1.75 

30 

31 • 

32 • 

32L7-GT.... • 

33 r 

34 • 

35 

35A5 2. Q5 

35B5 2.10 

35C5 2.05 

35L6-GT 1.95 

35*4 1.35 

35Y4 i.80 

35Z3 1.80 

35Z4-GT*... 1.45 

35Z5-GTf... 1.40 



Type Price 

36 $ • 

37 • 

38 • 

39/44 

41* 1.90 

42* 1.90 

43* 2.05 

45 2.10 

45Z3 • 

45Z5-GT... • 

46 

47* 2.90 

49 • 

50 • 

50A5 2.20 

50B5 2.10 

50C5 2.05 

50C6-G.... 2.90 

50L6-GT... 1.95 

50X6 2.20 

50Y6-GT... 2.15 

50Y7-GT... 2.10 

50Z7-G.... • 

53 • 

55 • 

56* 1.95 

57* 2.10 

58* 2.10 

59 

7QL7-GT*.. 3.90 

71 -A* 2.35 

75* 2.00 

76* 1.70 

77* 2.15 

78* 2.15 

79 • 

80* 1.55 

81 

82 • 

83 2.85 

83-v* 3.40 

84/6Z4*... 1.80 

85 • 

89 

II7L7-GT/ 

II7M7-GT. 3.90 



For Footnotes , see end of list. 



(continued on next page) 
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REC. TUBE 
PRICES 2 



PRICES 

OF RECEIVING TUBE TYPES 

Schedule D 9 



Type Price 


Type 


U7N7-GT>..$ 4.80 
U7P7-GT*.. if. 80 
II7Z3 1.80 


II7Z4-GT...$ 
M7Z6-GTf* 



Price 



2.95 



Type 

876.. 
886.. 



Price 



This price list applies only in the United States of America and is 
subject to change without notice. The price includes Federal Excise 
Tax, where appl icable. All prices are exclusive of any state and local 
excise, sales and similar taxes. 

Schedule shows list prices for tube types priced for distribution 
through dealer and service channels. 
See IF7-GV for data. 

For data, refer to corresponding type with -GT/G suffix or to double- 
branded type having -GT and -G suffix. 

Discontinued type. Data sheets have been retained in book for refer- 
ence purposes only. 

Not recommended for new equipment design. 
See 6U5/6G5 for data. 
Discontinued type. Replace by Type 10-Y. 



INFORMATION ON PURCHASING ABOVE TYPES 

Information as to where RCA Receiving Tubes can be purchased may be 
Obtained from our regional office nearest you or from Tube Department, 
Radio Corporation of America, Harrison, Mew Jersey. 



NOV. 2, 1953 



TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 
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PRICES 2 



RECEIVING TUBE 
CLASSIFICATION CHART 



This chart is designed to help tube 
users in i dent i fy i ng type des ignat i ons 
and characteristics of RCA Receiving 
Tubes — tubes which are used primarily 
in AM, FM, and television broadcast 
receivers. It is so arranged as to 
perm it quickdeterminationofthe type 
designations of RCA receiving tubes 
according to their functions and 
cathode voltages. Types having simi- 
liar characteristics and the same 
f i lament or heater voltage are 
bracketed . 



TUBEWViaON CLASS. CHART 

AUb. 16, 1VU4 IAMO COtfOtATtON Of AMEIKA. HACMON. NEW JBKV REC. TYPES 1 



RECEIVING TUBE 



Types hatnng similar characteristics and 



Filament or Heater Volts 


1.25—1.4 




Sub- 
miniature 


Minia- 
ture 


Other 


RECTIFIERS (For rectifies with amplifier units, see POWER AMPLIFIERS). 


Half- 
Wave 


vacuum 


Peak Inverse 

Volts: 
Below 1500 








Above 1 500 




1V2 v 

flX2-A N | 
ljX2-Bj 


IB3-GT 


Full- 
Wave 


vacuum 


Peak Inverse 

Volts: 
Below 1 500 








Above 1 500 








mercury- 
vapor 


Above 1 500 








gas 


Below 1 500 








Doubler 


vacuum 


Peak Inverse 

Volts: 
Below 1 500 








DIODE DETECTORS (For diode detectors with amplifier units, see VOLT- 


One Diode 




IA3 




Two Diodes 








Three Diodes 








POWER AMPLIFIERS with and without Rectifiers, Diode Detectors, and 


Triodes 


low-mu 


single unit 








high-mu 


single unit 








twin unit 









AUG. 16, 1954 



TUBEWVtSrON 

■AOtO GOVOtATtON OP AMfttCA. HMUMSON, HP* M 



CLASS. CHART 
REC. TYPES 1 



CLASSIFICATION CHART 



the same filament or heater voltage are bracketed. 



2.0—5.0 


6.3—117.0 


Octal 


Other 


Miniature 


Octal 


Other 








35W4 
I17Z3 


6AX4-GT 6W4-GT 
12AX4-GT 25W4-GT 
(35Z4-GT 35Z5-GTJ 


1-v 
35Y4 35Z3 


3A3 


3A2 




6AU4-GT 




< 5Y3-G. 5Z4 
(5Y3-GT.5Y4-G 

(5V4-G. 5W4-GT 


5AZ4) 
80 J 

83-v) 


(6X4 
1 2X4 


6X5. 6X5-GT) 

6AX5-GT 


7Y4 

7Z4 

84/6Z4 


f5T4. 5U4-G 
I 5X4-G 


*, 










83 








Cold-Cathode 

Types 

0Z4. 0Z4-G 
















(25Z6. 25Z6-GT 
f50Y6-Gri 
150Y7-GT/I 
117Z6-GT 


25Z5) 
50X6 


AGE AMPLIFIERS and also POWER AMPLIFIERS). 
















6AL5 
12AL5 


(6H6. 6H6-GT) 
I2H6 


7A6 






6BC7 






Voltage Amplifiers. 




2A3 
45 71-A 




6B4-G 








6BC4 


6AC5-GT 










6AQ7-GT.(6N7. 6N7-GT) 





When choos ing tube types, the equipment 
designer should refer to the RCA PREFERRED 
TYPES LIST and its companion list - TYPES 
NOT RECOMMENDED for NEW EQUIPMENT DESIGN - 
both of which appear in the General Section. 
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CLASS. CHART 
REC. TYPES 2 



RECEIVING TUBE 



Types having similar characteristics and 



Filament or Heater Volts 


1.25—1.4 




Suo- 
m/n/ofure 


Minia- 
tuf 


Orner 


POWER AMPLIFIERS with and without Rectifiers, Diode Detectors, and 


Beam 
Tubes 


single unit 






l3Q5-GT*J 
V 3LF4* 


with rectifier 








Pentodes 


single unit 


IAC5 


f ,S4 l 
f3Q4*| 


1A5-GT 
IC5-GT 
ILB4 


with medium-mu triode 








with diode and triode 






ID8-GT 


GATED AMPLIFIERS 


Pentagrid Amplifier 








SHUNT VOLTAGE REGULATORS 


Beam Triode 









* Filament arranged for either 1 .4 or 2.8-volt operation. 
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CLASS. CHART 
REC. TYPES 2 



CLASSIFICATION CHART 



the same filament or heater voltage are bracketed. 



2.0—5.0 


6.3—117.0 


Octal | Other 
Voltage Amplifiers. ( 


Miniature Octal Other 
Continued ) 






6AS5 

6BF5 

6AQ5 
f 12AQ5 
&5B5. 35C5J 
[50B5. 50C5) 


6AU5-GT 6BG6-G f 6L6^ 
6BQ6-GT 6CD6-G 1.6L6-GJ 
£V6 6V6-GT) 6AV5-GT 
I2V6-GT 6Y6-G1' 25L6] 
19BG6-G 6W6-GT 125L6-GTJ 
25BQ6-GT 50C6-G N ' 
50L6-GT 35L6-GT 


7A5 
7C5 I4C5 

35A5 
50A5 








(ll7L7/M7-Gf) 

U17P7-GT ) 

70L7-GT II7N7-GT 






47 


6CL6 
(6AK6 
6AR5 


6AG7 v . 

6G6-G) [6F6. 6F6-G. 6F6-GT 

k (6K6-GT 

(25A6 


x 7B5 7AD7 
42) 
40 
43) 








6AD7-G 




















6BY6 














6BD4-A 





When choosing tube types, the equipment 
designer should refer to the RCA PREFERRED 
TYPES LIST and its companion list - TYPES 
NOT RECOMMENDED for NEW EQUIPMENT DESIGN - 
both of which appear in the General Section. 
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CLASS. CHART 
REC. TYPES 3 



RECEIVING TUBE 



Types having similar characteristics and 



Filament or Heater Volts 


1.25—1.4 




Sub- 
miniature 


Minia- 
ture 


Other 


VOLTAGE AMPLIFIERS with and without Diode Detectors; 
TRIODE, TETRODE, AND PENTODE DETECTORS, OSCILLATORS. 


Triodes 


medium-mu 


single unit 






1LE3 


with rf 
pentode 








with power 
pentode 








with 
pentode 
and diode 






1D8-GT 


with two 
diodes 








twin unit 








high-mu 


single unit 








with diode 






IH5-GT 
ILH4 


with two 
diodes 








with three 
diodes 








twin unit 








Tetrodes 


sharp-cutoff 











AUG. 16. 1954 



TUKDM90N 

■MHO COVOIATION Of HIIMICIi. IM— OH. NfW J 



CLASS. CHART 
REC. TYPES 3 



CLASSIFICATION CHART 



the same filament or heater voltage are bracketed. 



J 2.0—5.0 


6.3—117.0 


WDctal 


Other 


Miniature 


Octal 


Other 


r- ■ ■ ■ ■■ 




27 . 


6AF4 
6C4 6S4 


(6C5, 6C5-GT; 
(6J5, 6J5-GT) I2J5-GT 
6AH4-GT 


7A4 








6F7 










6AD7-G 


















[6BF6 
12BF6 


6R7 "1 

6SR7 6ST7J 

12SR7 








(6BK7JO 
6BQ7-A 
1.6BZ7 J 


6J6 I2AU7* 

I9J6 I2AV7* 

I2BH7 A 


(6F8-G. 6SN7-GT. 6SN7-GTA1 

6C8-G I2AH7-GT 

6BL7-GT I2SN7-GT 


7AF7 I4AF7 
7F8 I4F8 
7N7 






6AB4 


(6F5. 6F5-GT) V 
C6SF5. 6SF5-GT) 
12SF5 


7B4 
















I2AT6 (6AT6 

16AQ6 

I2AV6 (6AV6 


6Q7 ) 12Q7-GT 
6Q7-GT. 6SZ7J ( 12SQ7 ^ 
6SQ7. 6SQ7-GT) ll2SQ7-GTj 


7B6 I4B6 
7C6 75 
7K7 7X7 






6T8 I9T8 


6S8-GT 








I2AT7* 
I2AX7* 


6SC7. I2SC7 
6SL7-GT I2SL7-GT 


7F7 I4F7 




24-A 









A Heater arranged for either 6.3 or 12.6- volt operation. 

When choosing tube types, the equipment 
designer should refer to the RCA PREFERRED 
TYPES LIST and its companion list - TYPES 
NOT RECOMMENDED for NEW EQUIPMENT DESIGN - 
both of which appear in the General Section. 
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CLASS. CHART 
REC. TYPES 4 



RECEIVING TUBE 



Filament or Heater Volts 


1.25—1.4 




Sub- 
miniature 


Minia- 
ture 


Other 


VOLTAGE AMPLIFIERS with and without Diode Detector*; 
TRIODE, TETRODE, AND PENTODE DETECTORS; OSCILLATORS. 


Pentodes 


remote-cutoff 


single unit 




1T4 


ILG5 


with triode 








with diode 








with two 
diodes 








semiremote- 
cutoff 


single unit 








sharp-cutoff 


single unit 


IAD5 


IL4 
IU4 


ILC5 
ILN5 
IN5-GT 


with triode 








with diode 


IT6 


IS5 1U5 


ILD5 


CONVERTERS & MIXERS (For other types used as Mixers, see VOL* 


Converters 


pentagrid 


1E8 


IL6 
IR5 


IA7-GT 
ILA6 
ILC6 


triode-pentode 








triode-hexode 








triode-heptode 








octode 








Mixers 


pentagrid 








ELECTRON-RAY TUBES 


Single 


with remote-cutoff triode 








with sharp-cutoff triode 








Twin 


without triode 








Triple 


without triode 
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CLASS. CHART 
REC. TYPES 4 



CLASSIFICATION CHART 



2.0—5.0 


6.3—117.0 


Metal 


Other 


Miniature 


Octal 


Other 














6BJ6 >BD6 
(I2BD6 
T6BA6 
(J2BA6 


6SK7, 6SK7-GT) f6K7. 6K7-G 
I2SK7.I2SK7-GTA 6K7-GT 
6SG7) 6AB7 12K7-GT 
12SG7) 6SS7 6S7 


?S) 7A7 I4A7 

) 6D6 

7H7 I4H7 
7AH7 7B7 










6F7 








6SF7 12SF7 










I2C8 
6B8 


7E7 
7R7 I4R7 






6DC6 










(6AG5 6AK5 V | 
6BC5 6CB6 
k 6CF6 ) 
6AH6 6BH6 
I2AW6 (6AU6 
I2BY7*(I2AU6 


(6SJ7 ^ I2SJ7 6AC7 
1.6SJ7-CTJ 12J7-GT 

6SH7) f6J7. 6J7-CT 
12SH7) L 6W7-G 


7AG7 7G7 

7C7 14C7 
7L7 7V7 

6C6 V | 
77J 7W7 






6AN8 










6AS8 






AGE AMPLIFIERS). 






(6BF6 

p2BE6 

I2BA7 (6BA7 


6SA7 1 (6A8, 6A8-G 
6SA7-GTJ ^ 6A8-GT 

I2SA7 ^ 
I2SA7-GT/I 
6SB7-Y) I2A8-GT 


6A7J 

7B8 I4B8 

7Q7 I4Q7 






f 6X8"! I9X8 
I6U8 6M8J 












6K8, 12K8 




L 






6J8-G 


7J7 


F 








7A8 








6L7 














6AB5-6N5 6U5 


| 








6E5 


r 






6AF6-G 










6AL7-GT 





k Heater arranged for either 6.3 or 12.6-voIt operation. 
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DIODE CONSIDERATIONS 
DIODE -TRIODE AND DIODE-PENTODE TUBES 



Certain multi-unit tubes contai n one or more diode plates, each 
having its own base pin, in addition to a triode or pentode 
unit. Such types may employ either a unipotent ial .cathode or 
a filamentary cathode. 

In uni potent ial-cathode tubes the cathode is common to the 
triode or pentode unit and the diode(s). In filamentary-cathode 
tubes the fi lament is likewise common to the triode or pentode 
unit and the diode (s) . However, in filament types, diode oper- 
ation is affected by the position of the diode plate(s) with 
respect to the filament, and, therefore, the position of the 
diode plate(s) is specif ied on the individual tube data sheets. 

The rectifying action of the diode is commonly used for the 
fol lowing purposes: 

Detection: Detection may be accomplished by using either a 
half-wave or full -wave circuit arrangement to supply signal 
voltage to the triode or pentode unit of the tube or to an- 
other amplifier tube. The half-wave circuit will provide 
approximately twice the rectified voltage obtainable from a 
ful 1-wave ci rcuit for the same appl ied signal voltage. Since 
the amplitude variation of the envelope of the rectified 
voltage is usual ly of greater importance than rectifier power, 
the half-wave circuit is more commonly used in practice. 

AVC: Regulation of amplifier gain, generally called Auto- 
matic Volume Control, may be accomplished by using the out- 
put of a diode rectifier in a number of ways. The diode out- 
put may be applied to the control grids of the preceding 
amplifier tubes, or it may be applied, in the case of rf 
pentodes, to their suppressors, plates and/or screens. 

The above functions can be performed simultaneously by using 
a single diode, two diodes in parallel, or by two diodes oper- 
ating independently. A number of typical circuit arrangements 
are shown on the following pages. 

Average Characteristic Curves for diodes in diode-triode and 
diode-pentode tubes are shown on the next page. 
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AVERAGE DIODE CHARACTERISTICS 

HALF-WAVE RECTIFICATION-SINGLE DIODE UNIT 

SEE PRECEDING PAGE 
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92CM-6875 



DIODE CONSIDERATIONS 
TYPICAL DIODE -TRIODE CIRCUITS 



HALF-WAVE DETECTOR, AVC, ZERO -BIAS AMPLIFIER 




:-« -j- VWNrWVNA* — VWV- 



92CS-6677 



HALF -WAVE DETECTOR AND DELAYED AVC, CATHODE -BIAS AMPLIFIER 




■AAaW-4 C2 T Rk | I 



r 



HALF-WAVE DE TECTOR AVC, FIXED -BIAS AMPLIFIER 




92CS-6676fl» 



Cl: 150 wif for 

450-1600 kc 
C2 : 0.01 \it 
C3: 0.1 >if 

C4: 0.5 \if or larger 
C5: 0.01 to 0.1 vJ 

or larger 



TYPICAL VALUES 



C6: 100 Muf 

C7: 0.01 to 0.05 \i.f 

91: 0.5 Megohm 

R2: 1.0 Megohm 



R3: 0.1 Megohm 

R4: 0.05 to 1.0 

Megohm 

R5: 10 Megohms 

R6: 22000 Ohms 

R7: 0.25 Megohm 

R8: 1 to 2 Megohm 



DEC. 30, 1947 



TUBE DEPARTMENT 

IADIO COirOIATION OF AMEIICA, HAMISON, NEW JEISEY 



DIODE 
CIRCUITS 



DIODE CONSIDERATIONS 

TYPICAL DIODE- PENTODE CIRCUITS 



HALF -WAVE DETECTOR AND AVC, FIXED -BIAS AMPLIFIER 




HALF-WAVE DETECTOR, SEPARATE AVC, FIXED-BIAS AMPLIFIER 

\<r+ af 




92CS-6680 



HALF-WAVE DETECTOR, AVC, FIXED-BIAS H-F AMPLIFIER 




TYPICAL VALUES 



CI: 150 wf for 450-1600 kc 

C2, C3: 0. 1 fif 

C4: 0. 5 fit or larger 

C5: 100 up* or smal ler 

C6': 0.01 to 0.1 pf 

C7: 500 to 1000 mm' 



Rl: 
R2: 
W3: 



0.5 to 1.0 Megohm 
1.0 to 1.5 Megohms 
0. 1 to 0.2 Megohm 
0.5 to 1.0 Megohm 
1.0 Megohm 
0. 1 to 0.2 Megohm 



Devices and arrangements shown or described herein may use patents of RCA 
or others, information contained herein is furnished without responsi- 
bility by RCA for its use and without prejudice to RCA's patent rights. 
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RESISTANCE-COUPLED AMPLIFIERS 



Symbols used in the following text and charts 
are explained at the end of the text. 



A 



GENERAL CIRCUIT CONSIDERATIONS 

In thediscussionswhich fol- 
I ow, the freouency ( f 2) is 
that va I ue at wh i ch the h i gh- 
frequency response beg i ns to 
fall off. The freouency ( f 1 ) 



is that value at which the 
I ow-f reauency response d rops 
below a satisfactory value, 
as discussed below. Decoup- 
ling filters are not neces- 
sary for two stages or I ess. 
A variation of 10 per cent 
itors has only 



to 



420~ 
FRtQUENCY ♦ 



values of resistors and 
ght effect on performance. One-ha 



resi stors are usual ly su i tab I e for Rg2, Rg> R p> an d Rk 
ors. Capacitors C and Cg2 should have aworking voltag 
to or greater than Ebb- Capacitor C|< may have a low 
voltage in the order of 10 to 25 volts. Peak Input 
is equal to the Peak Output Voltage divided by the 
Gai n. 



'2 

92CS-6863 

capac- 
If-watt 
resi st- 
e eaual 
worki ng 
Voltage 
Voltage 




92CS-6886 
Diagram Mo.l 



Trlode (Heater-Cathode Type) Amplifier 

. . Capacitors C and Ck have been chosen to 

"\ *~ give an output voltage equal to 0.8 E Q 
for a freouency (f |) of 100 cycles. 
Forany other values of (f|), multiply 
values of C and C|< by l00/f|. In the 
case of capacitor Ck, the values shown 
inthe charts are for an amp I i f i er wi th 
dc heater excitation; when ac is used, 
depending on the character of the as- 
sociated circuit, the gain, and the 
value off 1, it may be necessary to in- 
crease the value of C[< to mi nimi ze hum 
disturbances. It may be desirable to operate the heater at 
a positive vo I tage of f rom 15 to 40 volts with respect to the 
cathode. The voltage output at f|, of "n" like stage equals 
l0.8) n E o where E is the peak output voltage of the final 
stage. For an amplifier of typical construction, the value 
of f2 is well above the audio-frequency range for any value 
of R p . 

Pentode (Filament-Type) Amplifier 

Capacitors C and Cg2 have been chosen to give an output volt- 
age equal to 0.8E o for a frequency (f |) of 100 cycles. For 
any other val ue of f \, multiply values of C and C g 2 by l00/f|. 
The voltage output at f| for "n" like stages equals (0.8) n E 
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AMP. 1 



RESISTANCE-COUPLED AMPLIFIERS 




duct 
0.005 



M' 



(continued from preceding page) 

where E Is the peak output 
vol tage of the fi nal stage. For 
an amplifier of typical con- 



0.1, 0.25, and 0.5 megohm, ap- 
proximate values of f2 are 
20000, 10000, and 5000 cps, 
respect i vely. 

Note.: The val ues of i nput coup- 
ling capacitor in microfarads 
and of grid res i stor i n megohms 
should be such that their pro- 
0. I. Values commonly used are 



Diagram Mo. 2 

s between 0.02 and 
and 10 megohms. 



Pentode (Heater-Cathode Type) Amplifier 



Capacitors C, C|<, and Cg2 have been 
chosen to give an output voltage 
■squal to 0.7 E for a frequency 
(f|) of 100 cycles. For any oth- 
er valueoff), multiply values of 
C, Ck, and C g2 by 100/ f j. In the 
case of capacitor C|<, the values 
shown in the charts are for an 
amplifier with dc heater excita- 
tion; when ac is used, depending 
on the character of the associ- 
ated circuits, the voltage gain, 
and the value of f \, it may be necessary to 
value of C|< to minimize hum disturbances. It may be desir- 
able to operate the heater at a positive voltage of from 
15 to 40 volts with respect to the cathode. The voltage 




- - Ebb 



92CS-6884 
Diagram Mo. 3 

increase the 



output at f| for 



like stages equals (0.7) n E o where Eq 



is the peak output voltage of the final stage. For an ampli- 
fier of typ ical construction, and for R p values of 0.1, 0.25, 
and 0.5 megohm, approximate values of f 2 are 20000, 10000, 
and 5000 cps, respectively. 

Phase Inverters 

Information given for triode amplifiers, in general, applies 
to this case. Capacitors C have been chosen to give an out- 
put voltage equal to 0.9 E for a frequency (f |) of 100 cy- 
cles. For any other value of f |, multiply values of C by 
100/f | - The signal input is applied to the grid of triode 
unit A. The grid of triode unit B obtains its signal from a 
tap (P) on the grid resistor lR g ) in the output circuit of 
unit A. The tap is chosen so as to make the voltage output 
of unit B equal to that of unit A. Its location is deter- 
mined by the voltage gain values given in the charts. For 
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(continued from preceding page) 
example, ifV.G. i s 20 (from the 
charts), P is chosen so as to 
supply 1/20 of the vo I tage across 
R q to the grid of unit B. For 
pnase- i nve rt e r service, the 




cathode resistor may be left un- 
bypassed unless a bypass capac- 
itor is necessary to minimize 
hum; omission of the bypass ca- 
pacitor assi sts i n bal anci ng the 
output stages. The value of R|< 
is specified on the basis that 
both un i ts are operat i ng simultaneously at the same values 
plate load and plate voltage. 

SYMBOLS USED IN RESISTANCE-COUPLED AMPLIFIER CHARTS 



Diagram Ho.' 



C =Blocking Capacitor ( /xf ) . V.G. 

Ck = Cathode Bypass 

Capacitor (/xf). 

Eo 
Cg2~ Screen Bypass 

Capacitor (/xf). 

E bb = PI ate-Supply 

Voltage (volts). 

Voltage at plate equals 

plate-supply voltage 

minus drop in Rp and 

R^. See Note I, below. 

=Cathode Resistor (ohms). 



Rk 
R g2 

R g 

Rn 



: Screen Resi stor 

(megohms). 

= Grid Resistor (megohms), 
for fol lowi ng stage . 

= PI ate Resi stor (megohms) . 



= Voltage Gain. At 5 volts 
(RMS) output, unless 
otherwise specified. 

=Peak Output 

Voltage (volts). 
Thi s voltage i s ob- 
tained across Rg (for 
fol lowi ng stage) at 
any frequency within 
the flat region of the 
output vs frequency 
curve, and is for the 
condition where the 
signal level is ade- 
quate to swing the 
resi stance- coup I ed 
amp I i f i er tube to the 
point where its grid 
starts to draw cur- 
rent. 



Note 1: For other supply voltages differing by as much as 50 per cent 
from those listed, the values of resistors, capacitors, and voltage 

?ain are approximately correct. The value of vol tage output , however, 
or any of these other supply voltages, equals the listed voltage 
output multiplied by the new plate-supply voltage divided by the 
plate-supply voltage corresponding to the listed voltage output. 



Devices and arrangements shown or described herein may 
use patents of RCA or others. Information contained 
herein is furnished without responsibility by RCA for 
its use and without prejudice to RCA's patent rights. 
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Tube Chart 


Tube Chart Tube 




Chart 


Type No. 


Type No. Type 


No. 


IL4 


i 


6Q7-G .... 


. 7 


I2AY7 ##. 


28 


IS5 . . 








2 


6Q7-GT . 




. 7 


I2C8 . . 


5 


iiw . . 








3 


6R7 . . . 




. 9 


I2F5-GT . 


18 


IU5 . . 








2 


6R7-GT 




. 9 


I2J5-GT . 


13 


2B7 . 
6A6 § 








5 
6 


6S7 . . . 
6S7-G . . 




. 16 
. 16 


I2J7-GT |* 


. II 
14 


6AQ6 








7 


6S8-GT 




. 4 


I2Q7-GT . 


7 


6AQ7-G1 


r ! 






7 


6SC7 § . 




. 17 


I2S8-GT . 


4 


6AT6 








7 


6SF5 . 




. 18 


I2SC7 # . 


. 17 


6AU6 








8 


6SF5-GT 




. (8 


I2SF5 . . 


18 


6AV6 








. 25 


6SF7 . 




. 19 


I2SF7 . . 


19 


6B7 . 








5 


6SH7 . 




. 8 


I2SH7 . . 


8 


6B8 . 








5 


6SJ7 . 




. 20 


I2SJ7 . . 


20 


6BF6 








9 


6SJ7-GT 




. 20 


I2SJ7-GT. 


20 


601 . 








. 10 


6SL7-GT U 


. 7 


I2SL7-GT ft 


7 


6C5 . 








. II 


6SH7-GT M 


. 13 


I2SN7-GT ft) 


13 


6C5-GT 






II 


6SN7-GTA U . 


. 29 


I2SQ7 . . . 


4 


6C6 /* 






. II 


6SQ7 . . . 


. 4 


I2SQ7-GT . 


4 


° IP 






. 14 


6SQ7-GT 




. . 4 


I2SR7 . . 


9 


6C8-G U 






. 12 


6SR7 . 




. 9 


I9T8 




7 


6F5 . . 






18 


6ST7 . 




. 9 


53 # 




6 


6F5-GT 






18 


6SZ7 . 




. 7 


55 . 




22 


6F8-G U 






. 13 


6T8 . . 




. 7 


56 . 




23 


6J5 . . 
6J5-GT 






. 13 
. 13 


^{p : 


. II 
. . 14 


57 fi 




II 
14 


6J7 \ ft 


II 
11 


I2AT6 . . . 


. . 7 


75 . 




4 


6J7-G ; • 


I2AU6 . 




. . 8 


76 . 




23 


6J7-GTJ lP ' 


I2AV6 . 




. . 25 


85 . 




22 


6N7 # . . . . 


6 


I2AU7 M 




. . 10 


5879 {I ; 


27 


6N7-GT § . . 


6 


I2AX7 W 




. . 25 


26 


6Q7 


7 








t The cathodes of the two 


units have a common terminal. 




ifChart values are for on 


e triode unit. The cathodes of each un 


i t have 


separate terminals. 






t- Trlode Connection 


p - Pentode Con 


nect ion 
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See Circuit ( 1 1 
Diagram 2 V * J 


Ebb 


Rp 


R g 


Rg2 


Rk 


Cg2 


Ck 


C 


Eo | V.G. 










45 


0.22 


0.22 
0.47 
1.0 


0.24 
0.32 
0.39 


- 


0.071 
0.06 
0.056 


- 


0.011 
0.006 
0.0035 


12 
14 
18 


16* 

23 

30 


0.47 


0.47 

1.0 

2.2 


0.57 
0.64 
0.74 


: 


0.049 
0.047 
0.044 


- 


0.0052 
0.0035 
0.0018 


14 
17 
19 


22 
30 
33 


1.0 


1.0 
2.2 
3.3 


1.1 

1.25 

1.45 


~ 


0.036 
0.035 
0.032 


: 


0.0028 
0.0018 
0.0015 


14 
16 
18 


28 
32 
38 


90 


0.22 


0.22 
0.47 
1.0 


0.4 

0.46 

0.47 


_ 


0.089 
0.081 
0.08 


: 


0.011 

0.0055 

0.0035 


26 
36 
42 


28 
36 
41 


0.47 


0.47 

1.0 

2.2 


0.84 

0.9 

1.0 


- 


0.07 

0.069 

0.062 


" 


0.0055 

0.003 

0.0018 


30 
38 

40 


34 
42 

50 


1.0 


1.0 
2.2 
3.3 


2.0 
2.1 
2.2 


— 


0.045 
0.045 
0.044 


" 


0.0028 
0.0018 
0.0012 


30 
35 
40 


45 
55 
61 


135 


0.22 


0.22 
0.47 
1.0 


0.5 

0.63 

0.67 


* 


0.09 

0.074 

0.072 


~~ 


0.011 

0.0055 

0.0035 


42 
54 
57 


34 
51 
60 


0.47 


0.47 

1.0 

2.2 


1.1 
1.4 
1.5 




0.071 
0.06 
0.051 


" 


0.005 

0.0028 

0.0018 


47 
54 
60 


49 
68 
87 


1.0 


1.0 
2.2 
3.3 


2.1 
2.4 
2.7 


_ 


0.059 
0.054 
0.049 


_ 


0.002S 
0.0018 
0.0012 


45 
57 
61 


S3 
88 
91 



* At 4 volt* (RMS) output. 
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a 


\ 






Sec Circuit 


\± 


) 






Diagram 2 


Ebb 


Rp 


Rg 


Rg2 


Rk 


C«2 


Ck 


c 


Eo 


V.G. 








0.22 


0.26 


_ 


0.042 


- 


0.013 


14 


17 




0.22 


0.47 


0.36 


- 


0.035 


- 


0.006 


17 


24 






1.0 


0.4 


- 


0.034 


- 


0.004 


18 


28 




0.47 


0.82 


_ 


0.025 


« 


0.0055 


14 


25 


45 


0.47 


1.0 


1.0 


- 


0.023 


- 


0.003 


17 


33 






2.2 


1.1 


- 


0.022 


- 


0.002 


18 


38 




1.0 


1.9 


- 


0.019 


- 


0.003 


14 


31 




1.0 


2.2 


2.0 


- 


0.019 


- 


0.002 


17 


38 






3.3 


2.2 


- 


0.018 


- 


0.0015 


18 


43 






0.22 


0.5 


_ 


0.05 


_ 


0.01 1 


31 


25 




0.22 


0.47 


0.59 


- 


0.05 


- 


0.006 


37 


34 






1.0 


0.67 


- 


0.042 


- 


0.003 


40 


41 




0.47 


1.2 


- 


0.035 


- 


0.005 


31 


37 


90 


0.47 


1.0 


1.4 


- 


0.034 


- 


0.003 


36 


47 






2.2 


1.6 


- 


0.031 


- 


0.002 


40 


57 




1.0 


2.5 


- 


0.026 


_ 


0.003 


31 


45 




1.0 


2.2 


2.9 


- 


0.025 


- 


0.002 


36 


58 






3.3 


3.1 


- 


0.024 


- 


0.0012 


38 


66 






0.22 


0.66 


_ 


0.052 


_ 


0.011 


45 


31 




0.22 


0.47 


0.71 


- 


0.051 


- 


0.006 


56 


41 






1.0 


0.86 


- 


0.039 


- 


0.003 


60 


54 




0.47 


1.45 


- 


0.042* 


- 


0.005 


46 


44 


13S 


0.47 


1.0 


1.8 


- 


0.034 


- 


0.003 


54 


62 






2.2 


1.9 


- 


0.033 


- 


0.002 


60 


71 




1.0 


3.1 


- 


0.03 


_ 


0.003 


45 


56 




1.0 


2.2 


3.7 


- 


0.029 


- 


0.0015 


53 


76 






3.3 


4.3 


- 


0.026 


- 


0.0014 


56 


88 
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Sec Circuit [ O 1 
Diagram 2 V w J 


Ebb 


Rp 


R g 


Rg2 


Rk 


Cg2 


Ck 


C 


Eo 


V.G. 






















45 


0.22 


0.22 
0.47 
1.0 


0.06 
0.07 
0.011 


— 


0.046 
0.045 
0.04 


- 


o.ou 

0.006 
0.003 


11 
15 
17 


23 
33 
39 


0.47 


0.47 

1.0 

2.2 


0.34 
0.44 
0.5 


~ 


0.025 
0.022 
0.022 


- 


0.005 
0.003 
0.002 


13 
16 
18 


34 

46 
55 


1.0 


1.0 
2.2 
3.3 


1.0 
1.0 
1.1 


- 


0.016 
0.016 
0.015 


- 


0.003 
0.002 
0.001 


14 
17 
17 


43 
51 
60 


90 


0.22 


0.22 
0.47 
1.0 


0.3 

0.36 

0.4 


~ 


0.046 

0.04 

0.038 


- 


0.01 

0.006 

0.003 


27 
36 
39 


37 
54 
63 


0.47 


0.47 

1.0 

2.2 


0.9 
1.0 
1.1 


~ 


0.027 
0.023 
0.022 


- 


0.0045 

0.003 

0.002 


29 
35 

38 


61 
82 
96 


1.0 


1.0 
2.2 
3.3 


1.9 
2.0 
2.2 


- 


0.02 
0.02 
0.018 


- 


0.0025 

0.002 

0.001 


30 
35 
37 


77 
98 
114 


135 


0.22 


0.22 
0.47 
1.0 


0.4 

0.49 

0.52 


- 


0.052 
0.037 
0.034 


~ 


0.011 

o.oos 

0.003 


44 
5S 

60 


46 
71 
83 


0.47 


0.47 

1.0 

2.2 


1.1 
1.3 
1.4 


- 


0.029 
0.023 
0.022 


~ 


0.0045 

0.003 

0.002 


45 
53 
59 


77 
106 
123 


1.0 


1.0 
2.2 
3.3 


2.3 
2.5 
2.9 


~ 


0.021 
0.019 
0.016 


: 


0.0025 
0.0015 
0.001 


45 

53 
56 


104 
136 
163 
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Ca 


\ 










See Circuit 


<si 


) 






' 




Diagram 1 


Ebb 


Rp 


R B 


Rg2 


Rk 


C g2 


Ck 


c 


Eo 


V.G. 


























0.1 


- 


6300 


- 


2.2 


0.02 


3 


23»- 




0.1 


0.25 


- 


6600 


- 


1.7 


0.01 


5 


29* 






0.5 


- 


6700 


- 


1.7 


0.006 


6 


31* 




0.25 


- 


10000 


_ 


1.24 


0.01 


5 


34* 


90 


0.25 


0.5 


- 


11000 


- 


1.07 


0.006 


7 


40* 






1.0 


- 


11500 


- 


0.9 


0.003 


10 


40 




0.5 


. 


16200 


_ 


0.75 


0.005 


7 


39 




0.5 


1.0 


- 


16600 


- 


0.7 


0.003 


10 


44 






2.0 


- 


17400 


- 


0.65 


0.0015 


13 


48 






0.1 


_ 


2600 


_ 


3.3 


0.025 


16 


29 




0.1 


0.25 


- 


2900 


- 


2.9 


0.015 


22 


36 






0.5 


- 


3000 


- 


2.7 


0.007 


23 


37 




0.25 


- 


4300 


- 


2.1 


0.015 


21 


43 


180 


0.2S 


0.5 


- 


4800 


- 


1.8 


0.007 


28 


so 






1.0 


- 


5300 


- 


1.5 


0.004 


33 


S3 




0.5 


- 


7000 


_ 


1.3 


0.007 


25 


52 




0.5 


1.0 


- 


8000 


- 


1.1 


0.004 


33 


57 






2.0 


- 


8800 


- 


0.9 


0.002 


38 


58 






0.1 


- 


1900 


_ 


4.0 


0.03 


31 


31 




0.1 


0.25 


- 


2200 


- 


3.S 


0.015 


41 


39 






0.5 


- 


2300 


- 


3.0 


0.007 


45 


42 




0.25 


_ 


3300 


- 


2.7 


0.015 


42 


48 


300 


0.25 


0.5 


- 


3900 


- 


2.0 


0.007 


51 


53 






1.0 


- 


4200 


- 


1.8 


0.004 


60 


56 




O.S 


_ 


5300 


_ 


1.6 


0.007 


47 


58 




0.5 


1.0 


- 


6100 


- 


1.3 


0.004 


62 


60 






2.0 


- 


7000 


- 


1.2 


0.002 


67 


63 



•- At 2 volt* (RMS) output. ■ At3 volti (RMS) output. * At4voltt(RMS)output 
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See Circuit 














( 


5") 


Diagram 3 














\ 


*J 


Ebb 


Rp 


Rg 


Rg2 


Rk 


Cg2 


Ck 


C 


Eo 


V.G. 


























0.1 


0.37 


2000 


0.07 


3.0 


0.02 


19 


24 




0.1 


0.25 


0.5 


2200 


0.07 


3.0 


0.01 


28 


33 






0.5 


0.6 


2000 


0.06 


2.8 


0.006 


29 


37 




0.25 


1.18 


3500 


0.04 


1.9 


0.008 


26 


43 


90 


0.25 


0.5 


1.1 


3500 


0.04 


2.1 


0.007 


33 


55 






1.0 


1.35 


3500 


0.04 


1.9 


0.003 


32 


65 




0.5 


2.6 


5000 


0.04 


1.5 


0.004 


22 


63 




0.5 


1.0 


2.8 


6000 


0.04 


1.55 


0.003 


29 


85 






2.0 


2.9 


6200 


0.04 


1.5 


0.003 


27 


100 






0.1 


0.44 


1000 


0.08 


4.4 


0.02 


30 


30 




0.1 


0.25 


0.5 


1200 


0.08 


4.4 


0.015 


52 


41 






0.5 


0.6 


1200 


0.07 


4.0 


0.008 


53 


46 




0.25 


1.18 


1900 


0.05 


2.7 


0.01 


39 


55 


180 


0.25 


0.5 


1.2 


2100 


0.06 


3.2 


0.007 


55 


69 






1.0 


1.5 


2200 


0.05 


3.0 


0.003 


53 


83 




0.5 


2.6 


3300 


0.04 


2.1 


0.005 


47" 


81 




0.5 


1.0 


2.8 


3500 


0.04 


2.0 


0.003 


55 


115 






2.0 


3.0 


3500 


0.04 


2.2 


0.002 


53 


116 






0.1 


0.5 


950 


0.09 


4.6 


0.025 


60 


36 




0.1 


0.25 


0.55 


1100 


0.09 


5.0 


0.015 


89 


47 






0.5 


0.6 


900 


0.08 


4.8 


0.009 


86 


54 




0.25 


1.2 


1500 


0.06 


3.2 


0.015 


70 


64 


300 


0.25 


0.5 


1.2 


1600 


0.06 


3.5 


0.008 


100 


79 






1.0 


1.5 


1800 


0.08 


4.0 


0.004 


95 


100 




0.5 


2.7 


2400 


0.05 


2.S 


0.006 


80 


96 




0.5 


1.0 


2.9 


2500 


0.05 


2.3 


0.003 


120 


150 






2.0 


3.4 


2800 


0.05 


2.8 


0.0025 


90 


145 
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(Ji\ See Circuit 
V W J Diagram 4 


Ebb 


Rp 


R g 


Rg2 


Rk 


Cg2 


Ck 


C 


Eo 


V.G. 






















90 


0.1 


0.1 

0.25 

0.5 


"■ 


1900* 
2250* 
2500* 


~ 


~ 


0.025 

0.01 

0.006 


13 

19 
20 


16 
19 
20 


0.25 


0.25 

0.5 

1.0 


"" 


4050* 
4950* 
5400* 


~* 


- 


0.01 

0.006 

0.003 


16 
20 
24 


20 
22 
23 


0.5 


0.5 
1.0 
2.0 


_ 


7000* 
8500* 
9650* 


_ 


"~ 


0.006 
0.003 
0.0015 


18 
23 
26 


22 
23 
23 


180 


0.1 


0.1 

0.25 

0.5 


: 


1300* 
1700* 
1950* 


- 


- 


0.03 

0.015 

0.007 


35 
46 
50 


19 
21 
22 


0.25 


0.25 

0.5 

1.0 


™ 


2950* 
3800* 
4300* 


~ 


~" 


0.015 
0.007 
0.0035 


40 
50 
57 


23 
24 
24 


0.5 


0.5 
1.0 
2.0 


" 


5250* 
6600* 
7650* 


- 


- 


0.007 

0.003S X 

0.002 


44 
54 
61 


24 
25 
25 


300 


0.1 


0.1 

0.25 

0.5 


_ 


1150* 
1500* 
1750* 


" 


_ 


0.03 
0.015 
0.007 


60 
83 
86 


20 
22 
23 


0.25 


0.25 
0.5 
1.0 


_ 


2650* 
3400* 
4000* 


- 


: 


0.015 

0.0055 

0.003 


75 
87 
100 


23 
24 
24 


0.5 


0.5 
1.0 
2.0 


„ 


4850* 
6100* 
7150* 


. 


: 


0.0055 

0.003 

0.0015 


76 
94 
104 


23 
24 
24 



•Values shown sxe for phase-inverter service. 
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CHARTS (Continued) 



Sec Circuit (Tr\ 
Diagram 1 V 7 


Ebb 


R p 


Rg 


Rg2 


Rk 


Cg2 


Ck 


C 


Eo 


V.G. 






















90 


0.1 


0.1 

0.22 

0.47 


- 


4200 
4600 
4800 


- 


2.5 
2.2 
2.0 


0.025 
0.014 
0.0065 


5.4 
7.5 
9.1 


22* 
27* 
30* 


0.22 


0.22 
0.47 
1.0 


_ 


7000 
7800 
8100 


_ 


1.5 
1.3 
1.1 


0.013 
0.007 
0.0035 


7.3 
10 
12 


30* 
34* 
37* 


0.47 


0.47 

1.0 

2.2 


" 


12000 
14000 
15000 


" 


0.83 

0.7 

0.6 


0.006 
0.0035 
0.002 


10 
14 
16 


36* 
39* 
41* 


180 


0.1 


0.1 

0.22 

0.47 


~ 


1900 
2200 
2500 


~ 


3.6 
3.1 
2.8 


0.027 
0.014 
0.0065 


19 
25 
32 


30* 

35 

37 


0.22 


0.22 
0.47 
1.0 


~ 


3400 
4100 
4600 


- 


2.2 
1.7 
1.5 


0.014 

0.0065 

0.0035 


24 
34 
38 


38 
42 
44 


0.47 


0.47 

1.0 

2.2 


" 


6600 
8100 
9100 


~ 


1.1 
0.9 
0.8 


0.0065 
0.0035 
0.002 


29 
38 
43 


44 
46 
47 


300 


0.1 


0.1 

0.22 

0.47 


~ 


1500 
1800 
2100 


- 


4.4 
3.6 
3.0 


0.027 
0.014 
0.0065 


40 
54 
63 


34 
38 
41 


0.22 


0.22 
0.47 
0.1 


_ 


2600 
3200 
3700 


- 


2.5 
1.9 
1.6 


0.013 

0.0065 

0.0035 


51 
65 
77 


42 
46 

48 


0.47 


0.47 

1.0 

2.2 


- 


5200 
6300 
7200 


- 


1.2 
1.0 
0.9 


0.006 

0.0035 

0.002 


61 
74 
85 


48 

SO 
51 



* At 2 volt* (RMS) output. ■ At 3 volts (RMS) output. * At 4 volt* (RMS) output 



OCTOBER 15, 



1947 TUBt DEPARTMENT 

IAOIO COtPOIATlON Of AMCIICA. HAMISON. NfW JftSCY 



RES.-C0UP. 
AMP. 6 



RESISTANCE-COUPLED AMPLIFIER 
CHARTS (Continued) 



f q\ Sec Circuit 
V O J Diagram 3 


Ebb 


Rp 


R B 


Rg2 


Rk 


C«2 


Ck 


C 


Eo 


V.G. 






















90 


0.1 


0.1 

0.22 

0.47 


0.07 
0.09 
0.096 


1800 
2100 
2100 


0.11 

0.1 

0.1 


9.0 
8.2 
8.0 


0.021 
0.012 
0.0065 


25 
32 
37 


52 
72 
88 


0.22 


0.22 
0.47 
1.0 


0.25 
0.26 
0.35 


3100 
3200 
3700 


0.08 

0.078 

0.085 


6.2 
5.8 
5.1 


0.009 

0.0055 

0.003 


25 
32 
34 


72 
99 
125 


0.47 


0.47 

1.0 

2.2 


0.75 
0.75 
0.8 


6300 
6500 
6700 


0.042 
0.042 
0.04 


3.4 
3.3 
3.2 


0.0035 
0.0027 
0.0018 


27 
32 
36 


102 
126 
152 


180 


0.1 


0.1 

0.22 

0.47 


0.12 
0.15 
0.19 


800 
900 
1000 


0.15 

0.126 

0.1 


14.1 
14.0 
12.5 


0.021 
0.012 
0.006 


57 
82 
81 


74 
116 
141 


0.22 


0.22 
0.47 
1.0 


0.38 
0.43 
0.6 


1500 
1700 
1900 


0.09 
0.08 
0.066 


9.6 
8.7 
8.1 


0.009 
0.005 
0.003 


59 
67 
71 


130 
171 
200 


0.47 


0.47 

1.0 

2.2 


0.9 
1.0 
1.1 


3100 
3400 
3600 


0.06 
0.05 
0.04 


5.7 
5.4 
3.6 


0.0045 
0.0028 
0.0019 


54 
65 
74 


172 
232 
272 


300 


0.1 


0.1 

0.22 

0.47 


0.2 

0.24 

0.26 


500 
600 
700 


0.13 
0.11 
0.11 


18.0 
16.4 
15.3 


0.019 
0.011 
0.006 


76 
103 
129 


109 
145 
168 


0.22 


0.22 
0.47 
1.0 


0.42 

0.5 

0.55 


1000 
1000 
1100 


0.1 

0.098 

0.09 


12.4 
12.0 
11.0 


0.009 
0.007 
0.003 


92 
108 
122 


164 
230 
262 


0.47 


0.47 
1.0 
2.2 


1.0 
1.1 
1.2 


1800 
1900 
2100 


0.075 
0.065 
0.06 


8.0 
7.6 
7.3 


0.0045 
0.0028 
0.0018 


94 
105 
122 


248 
318 
371 



OCTOBER 15, 1947 TU* DCPAHTMf NJ 

IAOIO COtPOIATION Of AMIIICA. MAM I JON. NlW jflMY 



RES. -COUP. 
AMP. 6 



RESISTANCE-COUPLED AMPLIFIER 
CHARTS (Continued) 



See Circuit f O 1 
Diagram 1 I w J 


Ebb 


Rp 


R g 


Rg2 | Rk 


C.2 


Ck 


c 


Eo |V.G. 










90 


0.047 


0.047 

0.1 

0.22 


- 


2200 
2800 
3200 


: 


2.5 
2.0 
1.7 


0.063 
0.033 
0.015 


14 
18 
20 


9 
10 
10 


0.1 


0.1 

0.22 

0.47 


"* 


4100 
5400 
6400 


— 


1.4 
1.0 
0.9 


0.032 
0.013 
0.007 


13 
20 
24 


10 
11 
11 


0.22 


0.22 
0.47 
1.0 


— 


8500 
12000 
14000 


— 


0.67 

0.5 

0.43 


0.015 

0.0065 

0.0035 


18 
23 
27 


' 11 
11 


180 


0.047 


0.047 

0.1 

0.22 


"~ 


2000 
2500 
3000 


_ 


2.9 
2.2 
1.9 


0.062 
0.033 
0.016 


32 
42 
47 


10 
10 

11 


0.1 


0.1 

0.22 

0.47 


_ 


3800 
5100 
6200 


_ 


1.5 
1.1 
0.9 


0.033 
0.015 
0.007 


36 
47 
55 


11 
11 

12 


0.22 


0.22 
0.47 
1.0 


- 


8000 
11000 
13000 


- 


0.73 

0.5 

0.4 


0.015 
0.007 
0.0035 


41 
54 
69 


12 
12 
12 


300 


0.047 


0.047 

0.1 

0.22 


- 


1800 
2400 
2900 


_ 


3.0 
2.4 
2.0 


0.063 
0.033 
0.016 


58 
74 
85 


10 
11 
11 


0.1 


0.1 

0.22 

0.47 


- 


3600 
5000 
6200 


_ 


1.6 
1.2 
0.95 


0.033 
0.015 
0.007 


65 
85 
96 


12 
12 
12 


0.22 


0.22 
0.47 
1.0 


_ 


7800 
11000 
13000 


: 


0.73 

0.5 

0.43 


0.015 
0.007 
0.0035 


74 
95 
106 


12 
12 
12 



OCTOBER 15, 1947 tube derailment 

IA0IO COIPOtATION Of AMillCA. HAIIISON. NIW JIISIY 



RES. -COUP. 
AMP. 7 



RESISTANCE-COUPLED AMPLIFIER 
CHARTS (Continued) 



( lft\ Sec Circuit 
\*Y/ Diagram 1 


Ebb 


R p 


Rg 


Rg2 


Rk 


C«2 


c k 


c 


Eo 


V.G. 






















90 


0.047 


0.047 

0.1 

0.22 


"* 


1600 
1800 
2000 


- 


3.2 
2.5 
2.0 


0.061 
0.033 
0.015 


9 
11 
14 


10i 
11* 
11 


01 


0.1 

0.22 

0.47 


: 


3000 
3800 
4500 


: 


1.6 
1.1 
1.0 


0.032 
0.015 
0.007 


10 
15 
18 


11* 

11 

11 


0.22 


0.22 
0.47 
1.0 


- 


6800 
9500 
11500 


: 


0.7 
0.5 
0.43 


0.015 

0.0065 

0.0035 


14 
20 
24 


11 
11 


ISO 


0.047 


0.047 

0.1 

0.22 


— 


920 
1200 * 
1400 


*" 


3.9 
2.9 
2.5 


0.062 
0.037 
0.016 


20 
26 
29 


11 
12 
12 


0.1 


0.1 

0.22 

0.47 


: 


2000 
2800 
3600 


— 


1.9 n 

1.4 

1.1 


0.032 
0.016 
0.007 


24 
33 
40 


12 
12 
12 


0.22 


0.22 
0.47 
1.0 


: 


5300 
8300 
10000 


_ 


0.8 

0.56 

0.48 


0.015 
0.007 
0.0035 


31 
44 
54 


12 
12 
12 


300 


0.047 


0.047 

0.1 

0.22 


_ 


870 
1200 
1500 


„ 


4.1 
3.0 
2.4 


0.065 
0.034 
0.016 


38 

52 
68 


12 
12 
12 


0.1 


0.1 

0.22 

0.47 


_ 


1900 
3000 
4000 


** 


1.9 
1.3 
1.1 


0.032 
0.016 
0.007 


44 
68 
80 


12 
12 
12 


0.22 


0.22 
0.47 
1.0 


: 


5300 
8800 
11000 


: 


0.9 
0.52 
0.46 


0.015 
0.007 
0.0035 


57 
82 
92 


12 
12 
12 



■ At 3 volts (RMS) output. • At 4 volte (RMS) output. 



OCTOBER 15, 1947 TUK DEPARTMENT 

IAOIO COtKMATION Of AMCIICA, HAMISON. NfW JttSIV 



RES. -COUP. 
AMP. 7 



RESISTANCE-COUPLED AMPLIFIER 
CHARTS ( Continued ) 



Sec Circuit 










( 


u) 


Diagram 1 










\ 


SJ 


Ebb | R P 


Rg | R«2 | Rk 


C.2 


c k 


c 


Eo 


V.G. 








0.05 


_ 


2800 


- 


2.0 


0.05 


14 


9 




0.05 


0.1 


_ 


3400 


- 


1.62 


0.025 


17 


9 






0.25 


- 


3800 


" 


1.3 


0.01 


20 


10 




0.1 


_ 


4800 


_ 


1.12 


0.025 


16 


10 


90 


0.1 


0.25 


- 


6400 


- 


0.84 


0.01 


22 


11 






0.5 


- 


7500 


- 


0.66 


0.005 


23 


12 




0.25 


_ 


11400 


_ 


0.52 


0.01 


18 


12 




0.25 


O.S 


_ 


14500 


- 


0.4 


0.006 


23 


12 






1.0 


- 


17300 


- 


0.33 


0.004 


26 


13 






0.05 


_ 


2200 


_ 


2.2 


0.055 


34 


10 




0.05 


0.1 


- 


2700 


- 


2.1 


0.03 


45 


11 






0.25 


- 


3100 


~ 


1.85 


0.015 


54 


11 




0.1 


_ 


3900 


_ 


1.7 


0.035 


41 


12 


180 


0.1 


0.25 


- 


5300 


- 


1.25 


0.01S 


54 


12 






0.5 


- 


6200 


- 


1.2 


0.008 


55 


13 




0.25 


_ 


9500 


_ 


0.74 


0.015 


44 


13 




0.25 


O.S 


- 


12300 


- 


0.55 


0.008 


52 


13 






1.0 


- 


14700 


• - 


0.47 


0.004 


59 


13 






0.05 


_ 


2100 


- 


3.16 


0.075 


57 


11 




0.05 


0.1 


- 


2600 


- 


2.3 


0.04 


70 


11 






0.2S 


- 


3100 


- 


2.2 


0.015 


83 


12 




0.1 


_ 


3800 


- 


1.7 


0.035 


65 


12 


300 


0.1 


0.25 


- 


5300 


- 


1.3 


0.015 


84 


13 






0.5 


- 


6000 


- 


1.17 


0.008 


88 


13 




0.25 


- 


9600 


_ 


0.9 


0.015 


73 


13 




0.25 


0.5 


- 


12300 


- 


0.59 


0.008 


85 


14 






1.0 


- 


14000 


~ 


0.37 


0.003 


97 


14 



OCTOBER 15, 



1947 TUBE DEPARTMENT 

IAOIO COtfOIATION OF AMI IICA. MAIIISON, NEW JEISEV 



RES.-C0UP, 
AMP. 8 



RESISTANCE-COUPLED AMPLIFIER 
CHARTS (Continued) 



® 










Sec Circuit 










Diagram 1 


Ebb | R P 


R B 


Rg2 


Rk 


Cg2 


Ck 


c 


Eo 


V.G. 










0.1 


- 


3040 


_ 


2.34 


0.028 


13 


18 




0.1 


0.25 


- 


3700 


- 


1.48 


0.0115 


17 


20 






0.5 


- 


4520 


- 


1.29 


0.006 


19 


21 




0.25 


- 


6770 


_ 


0.95 


0.011 


15 


21 


90 


0.25 


0.5 


- 


7870 


- 


0.81 


0.0065 


19 


23 






1.0 


- 


8830 


- 


0.69 


0.0035 


21 


23 




0.5 


- 


12400 


- 


0.51 


0.006 


16 


22 




0.5 


1.0 


- 


15000 


- 


0.43 


0.0035 


20 


24 






2.0 


- 


16500 


- 


0.38 


0.0015 


25 


24 






0.1 


_ 


2420 


- 


2.34 


0.028 


30 


20 




0.1 


0.25 


- 


3080 


- 


1.84 


0.012 


40 


22 






0,5 


- 


3560 


- 


1.6 


0.0065 


45 


23 




0.25 


- 


5170 


- 


1.25 


0.012 


35 


24 


180 


0.2S 


0.5 


- 


6560 


- 


0.95 


0.007 


45 


25 






1.0 


- 


7550 


- 


0.85 


0.0035 


50 


26 




0.5 


- 


9840 


_ 


0.66 


0.007 


38 


25 




0.5 


1.0 


- 


12500 


- 


0.5 


0.004 


44 


26 






2.0 


- 


15600 


- 


0.44 


0.0015 


51 


26 






0.1 


- 


2120 


_ 


3.93 


0.037 


55 


22 




0.1 


0.2S 


- 


2840 


- 


2.01 


0.013 


73 


23 






0.5 


- 


3250 


- 


1.79 


0.007 


80 


25 




0.25 


_ 


4750 


_ 


1.29 


0.013 


64 


25 


300 


0.25 


0.5 


- 


6100 


- 


0.96 


0.0065 


80 


26 






1.0 


- 


7100 


- 


0.77 


0.004 


90 


27 




0.5 


- 


9000 


- 


0.67 


0.007 


67 


27 




0.5 


1.0 


- 


11500 


- 


0.48 


0.004 


83 


27 






2.0 


- 


14500 


- 


0.37 


0.002 


96 


28 



OCTOBER 15, 19U7 TUBE DEPARTMENT 

IADIO COIPOIATION OF AMIIICA. HAIIISON, NEW JCtSEV 



RES. -COUP. 
AMP. 8 



RESISTANCE-COUPLED AMPLIFIER 
CHARTS (Continued) 



Sec Circuit (% q\ 
Diagram 1 VI OJ 


Ebb 


R p 


Rg 


Rg2 


Rk 


C.2 


Ck 


c 


Eo 


V.G. 






















90 


0.05 


0.05 

0.1 

0.25 


- 


1650 
2070 
2380 


~ 


2.80 
2.66 
1.95 


0.06 

0.029 

0.012 


11 
14 
17 


11 

12 
13 


0.1 


0.1 

0.25 

0.5 


_ 


3470 
3940 
4420 


"" 


1.85 
1.29 
1.0 


0.035 
0.012 
0.007 


12 
17 
19 


13 
13 
13 


0.2S 


0.25 

0.5 

1.0 


_ 


7860 
9760 
10690 


\ 


0.73 
0.55 
0.47 


0.0135 

0.007 

0.004 


14 
18 
20 


13 
13 
13 


180 


0.05 


0.05 

0.1 

0.25 


- 


1190 
1490 
1740 


_ 


3.27 
2.86 
2.06 


0.06 
0.032 
0.0115 


24 
30 
36 


13 
13 
13 


0.1 


0.1 

0.25 

0.5 


- 


2330 
2830 
3230 


- 


2.19 
1.35 
1.15 


0.038 
0.012 
0.006 


26 
34 
38 


14 
14 
14 


0.25 


0.25 

0.5 

1.0 


: 


5560 
7000 
8110 


- 


0.81 
0.62 
0.5 


0.013 
0.007 
0.004 


28 
36 
40 


14 
14 
14 


300 


0.05 


0.05 

0.1 

0.25 


_ 


1020 
1270 
1500 


: 


3.56 
2.96 
2.15 


0.06 

0.034 

0.012 


41 
51 
60 


13 
14 
14 


0.1 


0.1 

0.25 

0.5 


_ 


1900 
2440 
2700 


~ 


2.31 
1.42 
1.2 


0.035 

0.0125 

0.0065 


43 
56 
64 


14 
14 
14 


0.25 


0.25 

0.5 

1.0 


. 


4590 
5770 
6950 


I 


0.87 
0.64 
0.54 


0.013 

0.0075 

0.004 


46 
57 
64 


14 
14 
14 



OCTOBER 15, 1947 TUt€ DCPAIITMENT 

IAOIO COtfOIATION OV AMtllCA. HAtllSON. NEW JlMlY 



RES. -COUP. 
AMP. 9 



RESISTANCE-COUPLED AMPLIFIER 
CHARTS (Continued) 



(m ^\ See Circuit 
11 *t) Diagram 3 


Ej>b 


Rp 


R g 


Rg2 


Rk 


Cg2 


Ck 


C 


Eo 


V.G. 




















90 


0.1 


0.1 

0.25 

0.5 


0.37 
0.44 
0.44 


1200 
1100 
1300 


0.05 
0.05 
0.05 


5.2 
5.3 
4.8 


0.02 
0.01 
0.006 


17 
22 
33 


41 
55 
66 


0.25 


0.25 

0.5 

1.0 


1.1 

1.18 

1.4 


2400 
2600 
3600 


0.03 
0.03 
0.025 


3.7 
3.2 
2.5 


0.008 
0.005 
0.003 


23 
32 
33 


70 
85 
92 


0.5 


0.5 
1.0 
2.0 


2.18 

2.6 

2.7 


4700 
5500 
5500 


0.02 
0.05 
0.02 


2.3 
2.0 
2.0 


0.005 
0.0025 
0.0015 


28 
29 
27 


93 
120 
140 


180 


0.1 


0.1 

0.25 

0.5 


0.44 

0.5 

0.5 


1000 

. 750 

800 


0.05 
0.05 
0.05 


6.5 
6.7 
6.7 


0.02 
0.01 
0.006 


42 
52 
59 


51 
69 
83 


0.25 


0.25 

0.5 

1.0 


1.1 

1.18 

1.4 


1200 
1600 
2000 


0.04 
0.04 
0.04 


5.2 
4.3 
3.8 


0.008 
0.005 
0.003S 


41 
60 
60 


93 
118 
140 


0.5 


0.5 
1.0 
2.0 


2.45 

2.9 

2.7 


2600 
3100 
3500 


0.03 

0.025 

0.02 


3.2 
2.5 
2.8 


0.005 

0.0025 

0.0015 


45 
56 
60 


135 
165 
165 


300 


.0-1 


0.1 

0.25 

0.5 


0.44 

0.5 

0.53 


500 
450 
600 


0.07 
0.07 
0.06 


8.5 
8.3 
8.0 


0.02 
0.01 
0.006 


55 
81 
96 


61 
82 
94 


0.25 


0.25 

0.5 

1.0 


1.18 
1.18 
1.45 


1100 
1200 
1300 


0.04 
0.04 
0.05 


5.5 
5.4 
5.8 


0.008 
0.005 
0.005 


81 
104 
110 


104 
140 
185 


0.5 


0.5 
1.0 
2.0 


2.45 

2.9 

2.95 


1700 
2200 
2300 


0.04 
0.04 
0.04 


4.2 
4.1 
4.0 


0.005 
0.003 
0.0025 


75 
97 
100 


161 
200 
230 



OCTOBER 15, 1947 



TUBC DEPARTMENT 

IAOIO COtrOtATION Or AMf ilCA. HAIIISOM, NfW JEKEV 



PES. -COUP. 
AMP. 9 



RESISTANCE-COUPLED AMPLIFIER 
CHARTS (Continued) 



Sec Circuit (m jp\ 
Diagram 1 \~ J 


Ebb 


R p 


R g 


R B 2 


Rk 


Cg2 


Ck 


c 


Eo | V.G* 




















90 


0.05 


0.05 

0.1 

0.25 


_ 


2120 
2500 
2900 


: 


2.3 

1.86 

1.65 


0.05 
0.03 
0.014 


14 
18 
21 


9.3 
10 
11 


0.1 


0.1 

0.25 

0.5 


I 


3510 
4620 
5200 


~ 


1.36 
1.08 
1.0 


0.03 

0.015 

0.0085 


16 
22 
23 


11 
12 
12 


0.25 


0.25 

0.5 

1.0 


~ 


8050 
10300 
12100 


*■ 


0.61 
0.49 
0.42 


0.0125 
0.0085 
0.0055 


18 
22 

24 


12 
12 
12 


180 


0.05 


0.05 

0.1 

0.25 


«_ 


1810 
2240 
2660 


— 


2.9 
2.2 
1.8 


0.06 
0.03 
0.014 


32 
41 
46 


10 
11 
12 


0.1 


0.1 

0.25 

0.5 


: 


3180 
4200 
4790 


— 


1.46 

1.1 

1.0 


0.03 

0.0145 

0.009 


36 
46 
50 


12 
12 
12 


0.25 


0.25 

0.5 

1.0 


— 


7100 
9290 
10950 


~ 


0.7 

0.54 

0.46 


0.014 
0.009 
0.0055 


38 
46 
52 


12 
12 
13 


300 


0.05 


0.05 

0.1 

0.25 


_ 


1740 
2160 
2600 


_ 


2.91 
2.18 
1.82 


0.06 

0.032 

0.015 


56 
68 
79 


11 
12 
12 


0.1 


0.1 

0.25 

0.5 


: 


3070 
4140 
4700 


: 


1.64 

1.1 

0.81 


0.032 
0.014 
0.0075 


60 
79 
89 


12 
13 
13 


0.25 


0.25 

0.5 

1.0 


_ 


6900 
9100 
10750 


_ 


0.57 
0.46 
0.4 


0.013 

0.0075 

0.005 


64 
80 
88 


13 
13 
13 



* At 4 volts (RMS) output. 



OCTOBER 15. 1947 TUBC DEPARTMENT 

IA0IO COtPOIATION OF AMEIICA, HAMISON. NIW JCISEY 



RES. -COUP. 
AMP. 10 



RESISTANCE-COUPLED AMPLIFIER 
CHARTS (Continued) 



® 












See Circuit 












Diagram 3 


Ebb 


Rp 


Rg 


Rg2 


Rk 


Cg2 


Ck 


C 


Eo 


V.G. 
















0.1 


0.59 


870 


0.065 


5.1 


0.018 


16 


33 




0.1 


0.25 


0.65 


900 


0.061 


5.0 


0.01 


21 


47 






0.5 


0.7 


910 


0.057 


4.58 


0.007 


23 


54 




0.25 


1.5 


1440 


0.044 


3.38 


0.007 


14 


56 


90 


0.25 


0.5 


1.6 


1520 


0.044 


3.23 


0.0055 


18 


66 






1.0 


1.7 


1560 


0.043 


3.22 


0.004 


19 


77 




0.5 


3.2 


2620 


0.029 


2.04 


0.004 


12 


70 




0.5 


1.0 


3.5 


2800 


0.03 


1.95 


0.0026 


15 


84 






2.0 


3.7 


3000 


0.031 


1.92 


0.0024 


16 


94 






vO.l 


0.58 


530 


0.073 


7.2 


0.017 


33 


47 




0.1 


0.2S 


0.68 


540 


0.07 


6.9 


0.01 


43 


66 






0.5 


0.71 


540 


0.065 


6.6 


0.0063 


48 


75 




0.25 


1.6 


850 


0.05 


4.6 


0.0071 


33 


79 


180 


0.25 


0.5 


1.8 


890 


0.044 


4.7 


0.005 


40 


104 






1.0 


1.9 


950 


0.046 


4.4 


0.0037 


44 


118 




0.5 


3.3 


1410 


0.041 


3.5 


0.0041 


30 


109 




0.5 


1.0 


3.6 


1520 


0.037 


3.0 


0.003 


38 


134 






2.0 


3.8 


1600 


0.031 


2.9 


0.0024 


42 


147 






0.1 


0.59 


430 


0.007 


8.5 


0.0167 


57 


57 




0.1 


0.25 


0.67 


440 


0.071 


8.0 


0.01 


7S 


78 






0.5 


0.71 


440 


0.071 


8.0 


0.0066 


82 


89 




0.25 


1.7 


620 


0.058 


6.0 


0.0071 


54 


98 


300 


0.25 


0.5 


1.95 


650 


0.057 


5.8 


0.005 


66 


122 






1.0 


2.1 


700 


0.055 


5.2 


0.0036 


76 


136 




0.5 


3.6 


1000 


0.04 


4.1 


0.0037 


52 


136 




0.5 


1.0 


3.9 


1080 


0.041 


3.9 


0.0029 


66 


162 






2.0 


4.1 


1120 


0.043 


3.8 


0.0023 


73 


174 



OCTOBER 15, 1947 TUBE DEPARTMENT 

IA0IO COMOIATION OP AMEIICA. HAMISON. NEW JEtJEV 



RES. -COUP. 
AMP. 10 



RESISTANCE-COUPLED AMPLIFIER 
CHARTS (Continued) 



See Circuit /| y\ 
Diagram 4 \r J 


Ebb 


Rp 


Rg 


Rg2 


Rk 


Cg2 


Ck | c 


Eo 


V.G. 




















90 


0.1 


0.1 

0.25 

0.5 


- 


1850* 
1960* 
2050* 


- 


— 


0.028 
0.012 
0.0065 


4.1 
5.9 
6.9 


13«- 
23> 
25* 


0.25 


0.25 

0.5 

1.0 


"" 


3400* 
3750* 
3900* 


- 


~ 


0.011 
0.006 
0.003 


6.2 
8.6 
10 


26* 

30 

33 


0.5 


0.5 
1.0 
2.0 


~ 


5500* 
6300* 
7450* 


~ 


~ 


0.005 
0.003 
0.0015 


7.4 
10 
12 


31 
33 
36 


180 


0.1 


0.1 

0.25 

0.5 


~ 


960* 
1070* 
1220* 


: 


- 


0.031 
0.012 
0.0065 


17 
24 
27 


25 
29 
33 


0.25 


0.25 

0.5 

1.0 


- 


1850* 
2150* 
2400* 


— 


- 


0.011 
0.006 
0.003 


21 
28 
32 


35 
39 
41 


0.5 


0.5 
1.0 
2.0 


: 


3050* 
3420* 
3890* 


*~ 


— 


0.006 
0.003 
0.002 


24 
32 
36 


40 
43 
45 


300 


0.1 


0.1 

0.25 

0.25 


- 


750* 
930* 
1040* 


- 


~ 


0.033 
0.014 
0.007 


35 
50 
54 


29 
34 
36 


0.25 


0.25 

0.5 

1.0 


- 


1400* 
1680* 
1840* 


- 


- 


0.012 
0.006 
0.003 


45 
55 

64 


39 
42 
45 


0.5 


0.5 
1.0 
2.0 


- 


2330* 
2980* 
3280* 


"■ 


: 


0.006 
0.003 
0.002 


50 
62 
72 


45 

48 
49 



•■At 2 volt* (RMS)output. ■ At 3 volt» (RMS) output. * At 4 volt* (RMS) output. 
•Values we for phase-inverter service. 
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RES.-C0UP. 
AMP. 11 



RESISTANCE-COUPLED AMPLIFIER 
CHARTS (Continued) 



ri5 


\ 














See Circuit 


^5 


) 














Diagram 1 


Ebb 


R p 


Rg 


Rl2 


Rk 


Cg2 


Ck 


C 


Eo 


V.G. 


























0.1 


- 


4400 


- 


2.5 


0.02 


4 


28»- 




0.1 


0.25 


- 


4800 


- 


2.1 


0.01 


5 


34» 






0.5 


- 


5000 


- 


1.8 


0.005 


6 


35* 




0.25 


_ 


8000 


_ 


1.33 


0.01 


6 


39» 


90 


0.25 


0.5 


- 


8800 


- 


1.18 


0.005 


7 


43* 






1.0 


- 


9000 


- 


0.9 


0.003 


10 


44 




0.5 


_ 


12200 


_ 


0.76 


0.005 


8 


43 




0.5 


1.0 


- 


13500 


- 


0.67- 


0.003 


10 


46 






2.0 


- 


14700 


- 


0.58 


0.0015 


12 


48 






0.1 


_ 


1800 


- 


4.4 


0.025 


16 


37 




0.1 


0.25 


- 


2000 


- 


3.3 


0.015 


23 


44 






0.5 


- 


2200 


- 


2.9 


0.006 


25 


46 




0.25 


- 


3500 


_ 


2.3 


0.01 


21 


48 


180 


0.25 


0.5 


- 


4100 


- 


1.8 


0.006 


26 


53 






1.0 


- 


4500 


- 


^7 


0.004 


32 


57 




0.5 


- 


6100 


- 


1.3 


0.006 


24 


53 




0.5 


1.0 


- 


6900 


- 


0.9 


0.003 


33 


63 






2.0 


- 


7700 


- 


0.83 


0.0015 


37 


66 






0.1 


- 


1300 


- 


5.0 


0.025 


33 


42 




0.1 


0.25 


- 


1600 


- 


3.7 


0.01 


43 


49 






0.5 


- 


1700 


- 


3.2 


0.006 


48 


52 




0.25 


- 


2600 


_ 


2.5 


0.01 


41 


56 


300 


0.25 


0.5 


- 


3200 


- 


2.1 


0.007 


54 


63 






1.0 


- 


3500 


- 


2.0 


0.004 


63 


67 




0.5 


- 


4500 


- 


1.5 


0.006 


50 


65 




0.5 


1.0 


- 


5400 


- 


1.2 


0.004 


62 


70 






2.0 


- 


6100 


- 


0.93 


0.002 


70 


70 



» At 2 volts (RMS) output. "At 3 volt* (RMS) output. * At 4 volts (RMS) output 



RES. -COUP. 
AMP. 11 



OCTOBER 15, 



1947 TUK DEPARTMENT 

iaoio cotroiATiON or ami iica. hai iison. New jiisiv 



RESISTANCE-COUPLED AMPLIFIER 
CHARTS (Continued) 



Sec Circuit 














/; 


io^ 


Diagram 3 














v] 


*2) 


Ebb 


Rp 


Rg 


Rg2 


Rk 


Cg2 


Ck 


C 


Eo 


V.G. 








0.1 


0.26 


1500 


0.11 


4.8 


0.02 


21 


21 




0.1 


0.22 


0.3 


1600 


0.1 


4.4 


0.012 


26 


29 






0.47 


0.35 


1900 


0.09 


4.2 


0.006 


28 


37 




0.22 


0.64 


2400 


0.09 


3.4 


0.009 


21 


33 


90 


0.22 


0.47 


0.7 


2500 


0.09 


3.2 


0.0055 


26 


40 






1.0 


0.84 


2600 


0.084 


3.0 


0.0035 


29 


52 




0.47 


1.5 


4200 


0.06 


2.1 


0.0045 


21 


50 




0.47 


1.0 


1.6 


4400 


0.06 


1.9 


0.003 


26 


59 






2.2 


1.7 


4800 


0.058 


1.6 


0.002 


29 


64 






0.1 


0.33 


1000 


0.13 


6.7 


0.02 


32 


33 




0.1 


0.22 


0.5 


1200 


0.12 


5.8 


0.011 


37 


45 






0.47 


0.6 


1300 


0.11 


5.5 


0.006 


43 


52 




0.22 


0.76 


1700 


0.11 


4.5 


0.0095 


37 


47 


180 


0.22 


0.47 


0.9 


1700 


0.1 


4.5 


0.0055 


44 


68 






1.0 


1.0 


1800 


0.1 


4.2 


0.003 


47 


82 




0.47 


1.8 


3300 


0.09 


2.9 


0.0045 


38 


70 




0.47 


1.0 


2.0 


3800 


0.08 


2.4 


0.003 


50 


85 






2.2 


2.1 


4000 


0.07 


2.3 


0.002 


57 


98 






0.1 


0.32 


750 


0.19 


8.0 


0.021 


62 


39 




0.1 


0.22 


0.36 


850 


0.18 


7.7 


0.012 


80 


46 






0.47 


0.37 


900 


0.18 


7.7 


0.006 


93 


57 




0.22 


0.8 


1150 


0.13 


6 


0.01 


63 


62 


300 


0.22 


0.47 


0.94 


1300 


0.12 


5.7 


0.0055 


78 


88 






1.0 


0.98 


1500 


0.11 


5.0 


0.0035 


99 


97 




0.47 


1.7 


2300 


0.1 


3.5 


0.0045 


71 


82 




0.47 


1.0 


1.9 


2500 


0.1 


3.5 


0.003 


89 


109 






2.2 


2.0 


2800 


0.09 


3.1 


0.002 


105 


125 



OCTOBER 15, 1947 TU* DEPARTMENT 

IA0IO COtKMATION OT AMCIICA. HUDSON. NtW if IKY 



RES. -COUP. 
AMP. 12 



RESISTANCE-COUPLED AMPLIFIER 
CHARTS (Continued) 



(OfX\ Sec Circuit 
\^V/ Diagram 3 


Ebb 


Rp 


Rg 


Rg2 


Rk 


Cg2 


Ck 


C 


Eo 


V.G. 






















90 


0.1 


0.1 

0.25 

0.5 


0.29 
0.29 
0.31 


820 
880 
1000 


0.09 

0.085 

0.075 


8.8 

7.4 
6.6 


0.02 

0.016 

0.007 


18 
23 
28 


41 
68 
70 


0.25 


0.25 

0.5 

1.0 


0.69 
0.92 
0.82 


1680 
1700 
1800 


0.06 
0.045 
0.04 


5.0 
4.5 
4.0 


0.012 
0.005 
0.003 


16 
18 
22 


75 
93 
104 


0.5 


0.5 
1.0 
2.0 


1.5 
1.7 
1.9 


3600 
3800 
4050 


0.045 

0.03 

0.028 


2.4 
2.4 
2.35 


0.003 
0.002 
0.0015 


18 
22 
24 


91 
119 
139 


180 


0.1 


0.1 

0.25 

0.5 


0.29 
0.31 
0.37 


760 
800 
860 


0.10 
0.09 
0.09 


9.1 
8.0 
7.8 


0.019 
0.015 
0.007 


49 
60 
62 


55 

82 
91 


0.25 


0.25 

0.5 

1.0 


083 
0.94 
0.94 


1050 
1060 
1100 


0.06 
0.06 
0.07 


6.8 
6.6 
6.1 


0.001 
0.004 
0.003 


38 
47 
54 


109 
131 
161 


0.5 


0.5 
1.0 
2.0 


1.85 

2.2 

2.4 


2000 
2180 
2410 


0.05 
0.04 
0.035 


4.0 
3.8 
3.6 


0.003 
0.002 
0.0015 


37 
44 
54 


151 
192 
208 


300 


0.1 


0.1 

0.25 

0.5 


0.35 
0.37 
0.47 


500 
530 
590 


0.10 
0.09 
0.09 


11.6 
10.9 
9.9 


0.019 
0.016 
0.007 


72 
96 
101 


67 
98 
104 


0.25 


0.25 

0.5 

1.0 


0.89 
1.10 
1.18 


850 
860 
910 


0.07 
0.06 
0.06 


8.5 
7.4 
6.9 


0.011 
0.004 
0.003 


79 
88 
98 


139 
167 
185 


0.5 


0.5 
1.0 
2.0 


2.0 
2.2 
2.5 


1300 
1410 
1530 


0.06 
0.05 
0.04 


6.0 
5.8 
5.2 


0.004 
0.002 
0.0015 


64 
79 
89 


200 
238 
263 



OCTOBER 15, 1947 TUBE DEPARTMENT 

IA0IO COirOCATION OF AMCIICA, HAIIItON. NfW illSIV 



RES.-COUP. 
AMP. 12 



RESIST ANCE-COUPLED AMPLIFIER 
CHARTS (Continued) 



See Circuit lOl\ 
Diagram 4 V ^ "y 


Ebb 


Rp 


Rg 


Rg2 


Rk 


Cg2 


Ck 


C 


Eo 


V.G. 






















90 


0.1 


0.1 

0.25 

0.5 


- 


1480* 
1760* 
1930* 


- 


2.65 
2.02 
1.7 


0.025 

0.0115 

0.0065 


8 
11 
14 


21* 

25 

26 


0.25 


0.25 

0.5 

1.0 


~ 


3000* 
3390* 
3670* 


: 


1.36 

1.1 

0.8 


0.01 

0.006 

0.0035 


12 
IS 
18 


28 
30 
33 


0.5 


0.5 
1.0 
2.0 


"" 


5300* 
6050* 
6700* 


: 


0.65 
0.61 
0.45 


0.0055 

0.003 

0.0015 


14 
18 
20 


31 
33 
35 


180 


0.1 


0.1 

0.25 

0.5 


: 


930* 
1100* 
1210* 


~ 


3.4 
2.6 
2.32 


0.028 

0.0115 

0.007 


18 
28 
33 


26 
31 
32 


0.25 


0.25 

0.5 

1.0 


: 


1820* 
2110* 
2400* 


— 


1.71 
1.38 
1.1 


0.012 
0.007 
0.0035 


28 
34 
41 


35 
38 
39 


0.5 


0.5 
1.0 
2.0 


- 


3240* 
3890* 
4360* 


: 


0.9 

0.703 

0.553 


0.006 

0.0035 

0.002 


32 
38 

44 


39 
40 
41 


300 


0.1 


0.1 

0.25 

0.5 


: 


670* 
950* 
1050* 


- 


3.81 
2.63 
2.34 


0.028 
0.012 
0.007 


38 
52 
60 


31 
34 
36 


0.25 


0.25 

0.5 

1.0 


- 


1430* 
1680* 
1930* 


■* 


1.87 
1.46 
1.19 


0.012 
0.006 
0.0035 


50 
59 
66 


38 
40 
43 


0.5 


0.5 
1.0 
2.0 


- 


2540* 
3110* 
3560* 


- 


0.97 
0.72 
0.56 


0.006 
0.0035 
0.002 


55 
70 
75 


42 
44 
45 



A At 4 volts (RMS) output. 'Values are for phase-inverter service. 
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CHARTS (Continued) 



/oo\ See Circuit 
\MmMmJ Diagram 1 


Ebb 


Rp 


Rg 


Rg2 


Rk 


Cg2 


Ck 


C 


Eo 


V.G. 






















90 


o.os 


0.05 

0.1 

0.25 


- 


3800 
4600 
5400 


- 


1.4 
1.1 
0.86 


0.06 
0.03 
0.015 


16 
19 
23 


4.5 
4.9 
5.1 


0.1 


0.1 

0.25 

0.5 


" 


6620 
9000 
10300 


"" 


0.7 
0.55 
0.5 


0.04 
0.015 
0.007 


17 
22 
25 


5.1 
5.4 
5.5 


0.2S 


0.25 

0.5 

1.0 


_ 


15100 
20500 
24400 


~" 


0.31 
0.25 
0.2 


0.015 
0.007 
0.004 


18 
23 
26 


5.3 
S.S 
S.6 


180 


O.OS 


0.05 

0.1 

0.25 


"" 


3200 
4100 
5000 


- 


1.8 
1.6 
1.2 


0.06 

0.045 

0.02 


33 
44 
49 


4.9 
5.2 
5.3 


0.1 


0.1 

0.25 

0.5 


~ 


6200 
8700 
10000 


- 


0.9 
0.7 
0.57 


0.04 
0.015 
0.008 


37 
47 
50 


5.3 
5.5 
5.5 


0.25 


0.25 
0.5 
0.1 


~ 


14500 
20000 
24000 


~ 


0.43 
0.29 
0.24 


0.015 
0.008 
0.004 


40 
48 
S3 


5.6 
5.7 
5.7 


300 


0.05 


0.05 

0.1 

0.25 


"" 


3200 
4100 
5100 


- 


1.9 
1.5 
1.2 


0.08 
0.045 
0.015 


50 
74 
85 


5.2 
5.5 

5.6 


0.1 


0.1 

0.25 

0.5 


- 


5900 
8300 
9600 


— 


0.8 

0.54 

0.43 


0.03 

0.015 

0.006 


64 
82 
88 


5.5 
5.7 
5.8 


0.25 


0.25 

0.5 

1.0 


_ 


14300 
19400 
23600 


~ 


0.3 
0.22 
0.2 


0.01 

0.006 

0.003 


71 
84 
94 


5.7 
5.7 
5.8 
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TUK DETAINMENT 
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RESIST ANCE-COUPLED AMPLIFIER 
CHARTS (Continued) 



Sec Circuit /S> q\ 
Diagram 1 V^*V 


Ebb 


R p 


Rg 


Rg2 


Rk 


Cg2 


Ck 


C 


Eo 


V.G. 






















90 


0.05 


0.05 

0.1 

0.25 


~ 


2500 
3200 
3800 


— 


2.0 
1.6 
1.25 


0.06 
0.03 
0.015 


16 
21 
23 


7.0 
7.7 
8.1 


0.1 


0.1 

0.25 

0.5 


"" 


4500 
6500 
7500 


- 


1.05 
0.82 
0.68 


0.03 

0.015 

0.007 


19 
23 
25 


8.1 
8.9 
9.3 


0.25 


0.25 

0.5 

1.0 


- 


11100 
15100 
18300 


: 


0.48 
0.36 
0.32 


0.015 
0.007 
0.0035 


21 
24 
28 


9.4 
9.7 
9.8 


180 


0.05 


0.05 

0.1 

0.25 


- 


2400 
3000 
3700 


- 


2.5 
1.9 
1.65 


0.06 
0.035 
0.015 


36 
48 
55 


7.7 
8.2 
9.0 


0.1 


0.1 

0.25 

0.5 


- 


4500 
6500 
7600 


- 


1.45 
0.97 
0.8 


0.035 
0.015 
0.008 


45 
55 
57 


9.3 
9.5 
9.8 


0.25. 


0.25 

0.5 

1.0 


\ 


10700 
14700 
17700 


— 


0.6 

0.45 

0.4 


0.015 
0.007 
0.0045 


49 
59 
64 


9.7 
10 
10 


300 


0.05 


0.05 

0.1 

0.25 


- 


2400 
3100 
3800 


- 


2.8 
2.2 
1.8 


0.08 

0.045 

0.02 


65 
80 
95 


8.3 
8.9 
9.4 


0.1 


0.1 

0.25 

0.5 


- 


4500 
6400 
7500 


~ 


1.6 
1.2 
0.98 


0.04 
0.02 
0.009 


74 

95 

104 


9.5 
10 
10 


0.25 


0.25 

0.5 

1.0 


- 


11100 
15200 
18300 


- 


0.69 
0.5 
0.4 


0.02 

0.009 

0.005 


82 
96 
108 


10 
10 
10 



OCTOBER 15, 1947 



TUBE DEPARTMENT 

IAOIO COtKXATION Of AMI IICA. HUDSON, NEW JCtSEY 



RES.-COUP. 
AMP. 14 



RESISTANCE-COUPLED AMPLIFIER 
CHARTS (Continued) 



[Oil Sec Circuit 
\^^/ Diagram 4 


Ebb 


Rp 


Re 


Ri2 


Rk 


Cg2 


Ck 


c 


Eo 


V.Q. 






















90 


0.1 


0.1 

0.25 

0.5 


— 


2050* 
2200* 
2350* 


- 


~" 


0.04 
0.015 
0.009 


5.8 
8.4 
9.5 


23« 
29* 
29 


0.25 


0.25 

0.5 

1.0 


: 


4000* 
4250* 
4650* 


— 


- 


0.015 
0.006 
0.004 


7.1 
9.7 
12 


31* 

33 

35 


0.5 


0.5 
1.0 
2.0 


- 


6150* 
6850* 
7500* 


~ 


- 


0.006 
0.004 
0.002 


8.8 
12 
15 


34 
38 
40 


180 


0.1 


0.1 

0.25 

0.5 


— 


1050* 
1250* 
1350* 


- 


~ 


0.04 
0.02 
0.009 


21 
27 
31 


27 
31 
34 


0.25 


0.2S 

0.5 

1.0 


~ 


2050* 
2450* 
2750* 


~ 


~ 


0.02 
0.01 
0.005 


26 
34 
40 


37 
41 
42 


0.5 


0.5 
1.0 
2.0 


- 


3450* 
4100* 
4650* 


~ 


- 


0.009 
0.0035 
0.002 


30 
39 
44 


42 
44 
45 


300 


0.1 


0.1 

0.25 

0.5 


— 


800* 
1000* 
1100* 


- 


~ 


0.025 

0.01 

0.006 


40 
57 
60 


29 
34 
36 


0.25 


0.25 

0.5 

1.0 


~ 


1650* 
2050* 
2350* 


~ 


~ 


0.01 

0.0055 

0.003 


56 
66 
77 


39 
42 
43 


0.5 


0.5 
1.0 
2.0 


- 


2850* 
3600* 
4450* 


"* 


"■ 


0.0055 

0.003 

0.0015 


61 
75 
82 


44 
46 
46 



■ At 3 volts (RMS) output. 
*Valucs are for phaae-inverter 



* At 4 volts (RMS) output. 
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TUBE DEPARTMENT 

■AOIO COWOIATION OF AMIIICA. HAIIISON. NtW JHSIY 



Ae§.-£6u^. 

AMP. 14 



RESISTANCE-COUPLED AMPLIFIER 
CHARTS (Continued) 



See Circuit /J> jp\ 
Diagram 1 V T/ 


Ebb 


R p 


Rg 


Rg2 | Rk 


Cg2 


Ck | C |Eo 


V.G. 
















90 


0.1 


0.1 

0.22 

0.47 


~ 


4400 
4700 
4800 


~ 


2.7 
2.4 
2.3 


0.023 
0.013 
0.007 


5 
6 
8 


29*- 
35»- 
41 •■ 


0.22 


0.22 
0.47 
1.0 


- 


7000 
7400 
7600 


- 


1.6 
1.4 
1.3 


0.001 
0.006 
0.003 


6 
9 
11 


39 •• 

45» 

48* 


0.47 


0.47 
1.0 
2.2 


- 


12000 
13000 
14000 


- 


0.9 
0.8 
0.7 


0.006 
0.003 
0.002 


9 
11 
13 


48« 
52* 
55* 


180 


0.1 


0.1 

0.22 

0.47 


- 


1800 
2000 
2200 


" 


4.0 
3.5 
3.1 


0.025 
0.013 
0.006 


18 
25 
32 


40 
47 
52 


0.22 


0.22 
0.47 
1.0 


~ 


3000 
3500 
3900 


~ 


2.4 
2.1 
1.8 


0.012 
0.006 
0.003 


24 
34 
39 


53 
59 
63 


0.47 


0.47 
1.0 
2.2 


~ 


5800 
67Q0 
7400 


~" 


1.3 
1.1 
1.0 


0.006 
0.003 
0.002 


30 
39 
45 


62 
66 
68 


300 


0.1 


0.1 

.0.22 

0.47 


- 


1300 
1500 
1700 


"" 


4.6 
4.0 
3.6 


0.027 
0.013 
0.006 


43 
57 
66 


45 
52 
57 


0.22 


0.22 
0.47 
1.0 


~ 


2200 
2800 
3100 


~ 


3.0 
2.3 
2.1 


0.013 
0.006 
0.003 


54 
69 
79 


59 
65 
68 


0.47 


0.47 

1.0 

2.2 


„ 


4300 
5200 
5900 


_ 


1.6 
1.3 
1.1 


0.006 
0.003 
0.002 


62 
77 
92 


69 
73 

75 



At 2 volts (RMS) output. ■ At 3 volts (RMS) output. * At 4 volts (RMS) output 
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TUBE DEPARTMENT 

■ADIO COIfOtATION OF AMI IICA. HAIIISON, NIW JIISEY 



RESISTANCE-COUPLED AMPLIFIER 
CHARTS (Continued) 



@ 














See Circuit 
Diagram 3 


Ebb | R p 


R« 


R«. 


Rk 


c., 


c. 


c 


] Eo V.G.* 



90 


0.1 


0.1 

0.22 

0.47 


0.35 


1700 


0.044 
0.046 
0.047 


4.6 
4.5 
4.4 


0.020 
0.012 
0.006 


13 
17 
20 


29 
39 
47 


0.22 


0.22 
0.47 
1.0 


0.80 


3000 


0.034 
0.035 
0.036 


3.2 
3.1 
3.0 


0.010 
0.005 
0.003 


15 
21 
24 


43 
59 
67 


0.47 


0.47 

1.0 

2.2 


1.9 


7000 


0.021 
0.022 
0.023 


1.8 
1.7 
1.7 


0.005 
0.003 
0.002 


21 
25 
28 


59 
75 
87 


180 


0.1 


0.1 

0.22 

0.47 


0.35 


700 


0.060 
0.062 
0.064 


7.4 
7.3 
7.2 


0.020 
0.012 
0.006 


24 
28 
33 


39 
56 
65 


0.22 


0.22 
0.47 
1.0 


0.80 


1200 


0.045 
0.046 
0.048 


5.5 
5.3 
5.2 


0.010 
0.005 
0.003 


24 
31 
34 


65 
87 
101 


0.47 


0.47 

1.0 

2.2 


1.9 


2500 


0.033 
0.034 
0.035 


3.5 
3.4 
3.3 


0.005 
0.003 
0.002 


27 
32 
37 


98 
122 
140 


300 


0.1 


0.1 

0.22 

0.47 


0.35 


300 


0.075 
0.077 
0.080 


10.8 
10.6 
10.5 


0.020 
0.012 
0.006 


25 
32 
35 


51 
68 
83 


0.22 


0.22 
0.47 
1.0 


0.80 


600 


0.056 
0.057 
0.058 


7.9 
7.5 
7.4 


0.010 
0.005 
0.003 


28 
37 
41 


81 
109 
123 


0.47 


0.47 

1.0 

2.2 


1.3 


1200 


0.044 
0.046 
0.047 


5.3 
5.2 
5.1 


0.005 
0.003 
0.002 


35 
42 
48 


125 
152 
174 



* At an output voltage of 1 volt RMS and Grid No. 1 bias of 1 volt. 



CHART FOR MAXIMUM VOLTAGE OUTPUT 



|E bb | R, 


R. 


R.« 


Rk 


c„ 


c k 


C 


Eo 


V.G. 




90 


0.1 


0.1 

0.22 

0.47 


0.12 
0.15 
0.17 


2000 
2200 
2400 


0.09 
0.08 
0.07 


4.8 
4.4 
4.0 


0.027 
0.013 
0.007 


22 
28 
31 


23 
32 
39 


0.22 


0.22 
0.47 
1.0 


0.35 
0.40 
0.44 


3500 
3800 
4100 


0.06 

0.065 

0.06 


3.3 
3.2 
3.0 


0.011 
0.006 
0.003 


24 
30 
32 


33 

44 
50 


0.47 


0.47 

1.0 

2.2 


0.90 

1.0 

1.1 


6800 
7400 
8000 


0.04 
0.04 
0.04 


2.0 
2.0 
2.0 


0.005 
0.003 
0.002 


25 
30 
32 


47 
57 
64 






(Continuec 


on next 


page) 









MAY 1, 1950 TUK DEPARTMENT 

IA0I0 COCrOfATION Of AMMICA, HAIIISON, NfW jtlUV 



RES. -COUP. 
AMP. 15 



RESISTANCE-COUPLED AMPLIFIER 
CHARTS (Continued) 



See Circuit 
Diagram 3 












Cont'd (26) 


Ebb J R P 


R. 


R«. 


«„ 


c„ 


c k 


c 


E. 


V.G. 




180 


0.1 


0.1 

0.22 

0.47 


0.19 
0.20 
0.22 


1300 
1400 
1500 


0.6ft 
0.08 
0.07 


6.0 

5.85 

5.45 


0.021 
0.013 
0.007 


48 
59 
68 


33 
46 
57 


0.22 


0.22 
0.47 
1.0 


0.44 
0.53 
0.55 


2000 
2300 
2400 


0.09 
0.07 
0.065 


4.85 
4.45 
4.25 


0.011 
0.006 
0.004 


48 
62 
68 


41 
62 
72 


0.47 


0.47 

1.0 

2.2 


1.0 
1.1 
1.2 


3500 
3700 
4000 


0.07 
0.07 
0.07 


3.5 
3.5 
3.3 


0.005 
0.003 
0.002 


51 
59 
66 


54 
66 
81 


300 


0.1 


0.1 

0.22 

0.47 


0.18 

0.2 

0.23 


1000 
1100 
1200 


0.1 
0.1 
0.075 


7.0 
6.8 
6.4 


0.022 
0.013 
0.007 


85 
110 
124 


38 
53 
66 


0.22 


0.22 
0.47 
1.0 


0.47 
0.52 
0.58 


1400 
1600 
1700 


0.1 
0.1 
0.075 


5.75 
5.45 
5.0 


0.012 
0.006 
0.004 


88 
113 
124 


44 
64 
86 


0.47 


0.47 

1.0 

2.2 


1.1 
1.2 
1.3 


2300 
2500 
2800 


0.1 
0.1 
0.1 


4.6 
4.3 
4.2 


0.006 
0.004 
0.002 


90 
110 
121 


58 
76 
99 



MAY 1, 1950 



TUK DCPARTMENT RES. -COUP. 

IACHO COatOtATION Of AMIIICA. MAtllSON. MfW JtMtV AMP. 16 



RESISTANCE-COUPLED AMPLIFIER 
CHARTS (Continued) 



* At 2 

♦At 4 



volte (RMS) output, 
volt* (RMS) output. 



§ At 3 volts (RMS) output. 



@ 


) 










See Circuit 
Diagram 1 


Ebb 


R p 


R« 


R k 


c k 


c 


Eo 


V.G. 




90 


0.047 


0.047 

0.1 

0.22 


1800 
2100 
2200 


2.9 
2.4 
2.3 


0.060 
0.033 
0.016 


9 
12 
14 


10* 
115 
21* 


0.1 


0.1 

0.22 

0.47 


3200 
3900 
4300 


1.8 
1.3 
1.0 


0.027 
0.015 
0.007 


10 
13 
16 


124 
13* 
13 


0.22 


0.22 
0.47 
1.0 


6200 
8100 
9000 


0.87 
0.53 
0.49 


0.015 
0.006 
0.003 


12 
16 
19 


13 J 

13 

14 


180 


0.047 


0.047 

0.1 

0.22 


1200 
1600 
1800 


3.5 
2.6 
2.4 


0.063 
0.033 
0.016 


21 
29 
35 


12 
13 
13 


0.1 


0.1 

0.22 

0.47 


2200 
2900 
3400 


1.9 

1.35 

1.1 


0.031 
0.015 
0.007 


26 
33 
40 


13 
14 
14 


0.22 


0.22 
0.47 
1.0 


4500 
6400 
8200 


0.92 
0.61 
0.52 


0.015 
0.006 
0.003 


28 
39 
47 


14 
14 
14 


300 


0.047 


0.047 

0.1 

0.22 


1100 
1500 
1700 


3.9 
2.8 
2.5 


0.063 
0.033 
0.016 


42 
65 
71 


13 
13 
14 


0.1 


0.1 

0.22 

0.47 


2000 
3400 
3700 


2.1 
1.4 
1.1 


0.032 
0.015 
0.007 


45 
74 
83 


15 
15 
15 


0.22 


0.22 
0.47 
1.0 


4300 
7200 
7400 


0.97 
0.63 
0.63 


0.015 
0.007 
0.003 


50 
88 

94 


15 
15 
15 
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TUK MP ARTMBff 
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RES. -COUP. 
AMP. 16 



RESISTANCE-COUPLED AMPLIFIER 
CHARTS (Continued) 



See Circuit 
Diagram 1 




( 


3> 


Ebb 


R P 


R. 


Rw 


C k ° 


c° 


Eo 


V.G.* 
















90 


0.1 

0.24 

0.51 


0.24 
0.51 
1.0 


1800 
3700 
7800 





— 


13 
14 
16 


24 
26 
27 


180 


0.1 

0.24 

0.51 


0.24 
0.51 
1.0 


1300 
2800 
5700 


= 


= 


31 
33 
33 


27 
29 
30 


300 


0.1 

0.24 

0.51 


0.24 
0.51 
1.0 


1200 
2300 
4800 






58 
30 
56 


28 
30 
31 



* At 2 volts (RMS) output. 



Coupling capacitors should be selected to 
give desired frequency response. Cathode 
resistors should be adequately bypassed. 
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RESISTANCE-COUPLED AMPLIFIER 
CHARTS (Continued) 



@ 


) 




See Circuit 
Diagram 1 


Ebb 


Rp 


Rg 


Rg2 


Rk 


Cg2 


Ck 


C 


Eo 


V.G 






















90 


0.047 


0.047 

0.1 

0.22 


- 


1870 
2230 
2500 


- 


3.1 
2.5 
2.1 


0.063 
0.031 
0.016 


14 
18 
20 


13 
14 
14 


0.1 


0.1 

0.22 

0.47 


- 


3370 
4100 
4800 


- 


1.8 
1.3 
1.1 


0.034 
0.015 
0.006 


15 
20 
23 


14 
14 
15 


0.22 


0.22 
0.47 
1.00 


- 


7000 
9100 
10500 


- 


0.80 
0.65 
0.60 


0.013 
0.007 
0.004 


16 
22 
25 


14 
14 
15 


180 


0.047 


0.047 

0.1 

0.22 


- 


1500 
1860 
2160 


- 


3.6 
2.9 
2.2 


0.066 
0.055 
0.015 


33 
41 
47 


14 
14 
15 


0.1 


0.1 

0.22 

0.47 


- 


2750 
3550 
4140 


- 


1.8 
1.4 
1.3 


0.028 
0.015 
0.007 


35 
45 
51 


15 
15 
16 


0.22 


0.22 
0.47 
1.00 


- 


5150 
7000 
7800 


- 


1.0 

0.71 

0.61 


0.016 
0.007 
0.004 


36 
45 
51 


16 
16 
16 


300 


0.047 


0.047 

0.1 

0.22 


- 


1300 
1580 
1800 


- 


3.6 
3.0 
2.5 


0.061 
0.032 
0.015 


59 
73 
83 


14 
15 
16 


0.1 


0.1 

0.22 

0.47 


- 


2500 
3130 
3900 


- 


1.9 
1.4 
1.2 


0.031 
0.014 
0.0065 


68 
82 
96 


16 
16 
16 


0.22 


0.22 
0.47 
1.00 


: 


4800 
6500 
7800 


- 


0.95 
0.69 
0.58 


0.015 

0.0065 

0.0035 


68 
85 
96 


16 
16 
16 
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■AMO COCfOtATION Of AMCtlCA. NAMISON. NW JMOT 
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MAX. D-G HEATER-CATHODE POTENTIALS 

OF RECEIVING TYPES 

Based on JAN Specifications as of January 3, 



The following Receiving Tubes appear in the JAN Specifi- 


cations as havinq an absolute maximum heater-cathode po- 


tential rating of 100 volts. The corresponding design- 


center maximum ratina mav be taken as 90 volts, the value 


which should be used in connection with the respective 


data sheets inthis Section except as noted below. Receiv- 


ing types for which heater-cathode potential ratings are 


given on their data pages are not included in this list. 


2A5 


6K8-G 


12SF7 


2B7 


*6L5-G 


12SG7 


6A6 


6L7 


12SH7 


6A7 


6L7-G 


12SJ7 


6A8-G 


6N7 


12SK7 


6A8-GT 


6N7-GT/G 


12SK7-GT/G 


6AB7 


6Q7 


12SL7-GT 


6AC7 


6Q7-G 


12SN7-GT 


6AG7 


6Q7-GT 


12SR7 


6B7 


6SA7 


*24-A 


6B8 


6SA7-GT/G 


25L6 


6B8-G 


6SC7 


25L6-GT/G 


6C5 


6SF5 


*27 


6C6 


6SG7 


*35 


6C8-G 


6SH7 


35L6-GT 


6D6 


6SJ7 


36 


6E5 


6SK7 


*37 


6F5 


6SK7-GT/G 


*38 


6F5-GT/G 


6SL7-GT 


39/44 


6F6 


6SN7-GT 


41 


6F6-G 


6SR7 


42 


6F7 


6SS7 


50L6-GT 


6F8-G 


6ST7 


53 


6G6-G 


6U5/6G5 


56 


6J5 


6V6 


57 


6J5-GT/G 


6V6-GT/G 


58 


6J7 


12AH7-GT 


*59 


6J7-G 


12C8 


75 


6J7-GT 


12J5-GT 


76 


6K6-GT/G 


12K7-GT/G 


77 


6K7 


12Q7-GT/G 


78 


6K7-G 


12SA7 


*79 


6K7-GT 


12SA7-GT/G 


*85 


6K8 


12SC7 




Data sheet for this type is on an absolute rating basis. 


(Tentative) 



JAN. 15, 1944 



RCA VICTOR DIVISION 

IAOIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



REC. TUBE H-K 
POTENTIALS 



GRID-N* 2 INPUT RATING CHART 

The Grid-No. 2 Input Rating Chart shown on the back of 
this page presents graphically the relationship between 
the grid-No. 2 voltage and the maximum grid-No. 2 input 
for certain multi-electrode tube types. 

The chart shows that full rated grid-No. 2 input is 
permissible at grid-No. 2 vol tages up to 50 per cent of the 
maximum rated grid-No. 2 supply voltage. From the 50 per 
cent point to the full rated value of supply voltage, the 
grid-No. 2 input must be decreased. The decrease in allow- 
able grid-No. 2 input fol lows a curve of the parabolic form. 

This chart isuseful for applications utilizing either 
a fixed grid-No. 2 voltage, or a series grid-No. 2 voltage- 
dropping resistor. 

Where a fixed grid-No. 2 voltage is used, it is necessary 
only to determine that the grid-No. 2 input is within the 
boundary of the operating area on the chart at the selected 
value of grid-No. 2 voltage to be used. 

Where a grid-No. 2 voltage-dropping resistor is 
used, the minimum value of resistor that will assure tube 
operation within the boundary of the curve can be determi ned 
from the following relation: 

Rg2 > Ec2 ( E cc2- E c2) 
Pc2 

where: 

Rq2 = minimum val ue for grid-No. 2 voltage-dropping 
resistor in ohms. 

E C 2 = selected value of grid-No. 2 vol tage i n vol ts. 

F-cc2 = grid-No. 2 supply voltage in volts. 

P C 2 = grid-No. 2 i nput in watts corresponding to E c 2- 

EXAMPLES 

Example I - Use of a Fixed Grid-No.2 Supply Voltage: 

The tube data for a certain tube stipulates a maximum 
grid-No. 2 supply voltage rating of 300 volts, and a 
maximum grid-No. 2 input rating of 1 watt. It is desired 
to operate the tube with a fixed voltage of 200 volts 
between grid No. 2 and cathode. This value is 66-2/3% of 
the maximum grid-No. 2 supply voltage rating. From the 
chart, the maximum grid-No. 2 input, therefore, must be 
1 imited to 88% of the maximum grid-No. 2 input rating or 
0.88 watt. 



JAN. 3, 1955 TUBE DIVISION GR|[>-No.2 INPUT 

■ADIO COHPOtATION OF AMERICA, HAMISON, NEW JMSEY RAT I NG CHART 



GRID-NS2 INPUT RATING CHART 



Example 2 - Use of a Grid-No.a \oltage-Dropping Resistor: 
The tube data for a certain tube stipulates a maximum 
grid-No. 2 supply voltage rating of 300 volts, and a 
maximum grid-No. 2 input rating of 1 watt. It is desired 
to operate the tube with a grid-No.2-to-cathode voltage 
of 250 volts, obtained through a dropping resistor from 
a'300-volt power supply. Because 250 volts is 83% of 300 
volts, the maximum grid-No. 2 input must be limited, as 
shown on the chart, to 56% of the maximum grid-No. 2 in- 
put rating, or 0.56 watt. Then, the minimum value required 
for the grid-No. 2 voltage-dropping resistor will be: 



Rg2 =- 



250 (300 - 250) 



0.56 



-= 22,320 ohms 



THIS CURVE ALSO APPLIES TO TYPES 
4N WHICH GRIDS N*2 & N& 4 ARE 
-CONNECTED TOGETHER WITHIN THE TUBE- 



o5« 



9 40 




20 40 60 80 100 

GRID-N*2 VOLTAGE EXPRESSED AS PER CENT OF 
MAX. GRID-N82 SUPPLY VOLTAGE RATING 

92CM-7586TVI 
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TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



CE-7586TV1 



HEATER WARM-UP TIME MEASUREMENT 
FOR TUBE TYPES INTENDED FOR USE IN 
SERIES HEATER-STRING ARRANGEMENT 



Heater warm-up time is measured in the circuit shown below 
as follows: The heater is placed in series with a resist- 
ance having a value 3 times the heater operating resist- 
ance. A voltage having a value 4 times the rated heater 
voltage is then applied. Heater warm-up time is then 
defined as the time required for the voltage across the 
heater to reach 80 per cent of its rated value. 



TEST CIRCUIT FOR DETERMINING 
HEATER WARM-UP TIME 



f 



if 



K^O- 



SUPPLY VOLTS 
RMS OR DC = 4Cp 



E=0.8Ef 



*0 



t 



b* 



HEATER 

OF TUBE 

UNDER 

TEST 



E^s RATED HEATER VOLTAGE OF TUBE UNDER TEST. 
If = RATED HEATER CURRENT OF TUBE UNDER TEST. 

92CS-6S03 



MAR. 1, 1955 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



HEATER WARM-UP TIME 
MEASUREMENT 



0Z4,0Z4-G 
FULL-WAVE GAS RECTIFIER 

CQLP CATHQPE TYPE 




Maximum Overall Length 
Maximum Diameter 
Bulb 

Base 



Pin 1- Shell 

Pin 2 -No Connection 

Pin 3 -Plate #2 



Pin 1 -No Connection 
Pin 3 -Plate #2 
Pin 5 -Plate #1 



0Z4 


0Z4-G 


2-5/8" 


2-5/8" 


1-5/16" 


1-1/16" 


Metal Shell. MT-8 


T-7 


Small Wafer 


Dwarf Shell 


Octal 6-Pin 


Octal 5-Pin 




BOTTOM VIEW 
0Z4-G 




Pin 5 -Plate #1 

Pin 7 -No Connection 

Pin 8-Cathode 



Pin 7 -No Connection 
Pin 8 -Cathode 



BOTTOM VIEW 



MAXIMUM RATINGS 



Starting-Supply Voltage per Plate 
Peak Plate-to-Plate Voltage 
Peak Plate Current 

D-C Output Current 
D-C Output Voltage 
Average Dynamic Tube Voltage Drop 



300 min. 
1000 max. 

200 max. 
f 75 max. 
\ 30 min. 

300 max. 
24 



peak volts 
volts 
ma. 
ma. 
ma. 
volts 
volts 



SEPT. 1, 1938 



RCA RADIOTRON DIVISION 

RCA MANUFACTURING COMPANY. INC. 



TENTATIVE DATA 



IA3 
H-F DIODE 

MINI ATURE TYPE 




Heater Coated Uni potential 


Cathode 




Voltage 1.4 


a-c or d-c 


volts 


Current 0.15 




amp. 


Direct 1 nterel ectrode Capacitances 


(Approx. ): ° ' 




Plate to Cathode 0.4 




uuf 


Plate to Heater 0.8 




uuf 


Heater to Cathode 0.6 




uuf 


Maximum Ov era 1 1 Length 




2-1/8" 


Maximum Seated Height 




1-7/8" 


Length from Base Seat 






to Bulb Top (excluding tip) 


1-1/2" ± 


3/32" 


Maximum Diameter 




3/4" 


Bulb 


T 


-5-1/2 


Base* 


Miniature Button 


7-Pin 


Pin 1-Heater 


Pin 5(' n ternal Con. 


Pin 2-Plate (gs^ 


1 Do Not 


Use 


Pin ^-Cathode <ar>® 


Pin 6-Plate 




Pin 4-No Connection i/Ci L 


Pin 7-Heater 




RCA Socket GT^ 


Stock N 


0.9914 


Mounting Position BOTTOM VIEW (5AP 2 ) 


Any 


Maximum Ratings Are Design 


-Center Values 




RECTIFIER 






Peak Inverse Plate Voltage 


330 max. 


vol ts 


Peak Plate Current 


5 max. 


ma. 


D-C Output Current 


0.5 max. 


ma. 


D-C Heater-Cathode Potential 


140 max. 


vol ts 


Typical Operation with Condenser-Input Filter: 




A-C Plate Supply Voltage (RMS) 


117 


vol ts 


Filter !nput Condenser 


2 


uf 


Min. Total Effective Plate-Supply 


Impedance 


ohms 


The resonant frequency of the 1A3 is approximately 1000 Me. 




with no external shield. 






The center hole in sockets designed for this base 




Provides for the Possibility 


that this tube type 




may be manufactured with the 


exhaust-tube tit at 




the base end. For this reason, it is recommended 




that m equipment employing this tube type, no 
material bepermitted to obstruct the socket hole. 






-«- Indicates a change 
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RCA VICTOR DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



DATA 




IA3 
H-F DIODE 













>» 


VER> 


VGE 


PLATE CHARACTERISTIC 












TYPE IA3 
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PLATE VOLTS D.C. 



AUG. 2, 1943 RCA VICTOR DIVISION CE-6388R1 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 




IA4-P 
SUPER-CONTROL R-F AMPLIFIER PENTODE 



Filament Coated 
Voltage 2.0 d-c volts 
Current 0.060 amp. 

Direct Interelectrode Capacitances: 

Grid to Plate (with shield-can) 0.007 max. UUf 
Input 5 UHf 
Output 11 UUf 
Overall Length 4-9/32" to 4-17/3^ 
Maximum Diameter 1-9/16" 
Bulb ST-12 
Cap (2) (5) Small Metal 
Base ww SmaU 4 _ pjn 

Pin 1-Fi lament + Pin 4-Fi lament - 
Pin 2-Plate Q @ Cap -Grid 
Pin 3-Screen 

BOTTOM VIEW 

AMPLIFIER - Class A 

Operating Conditions and Characteristics: 

Filament 2.0 2.0 d-c volts 
Plate 90 180 max. volts 
Screen 67.5 67.5 max. volts 
Grid -3 -3 min. volts 
Amp. Fact. 425 750 
Plate Res. 0.6 1.0 a pprox. megohm 

Mut. Cond. 720 750 " pmhos 

Mut. Cond.* 15 15 pmhos 
Plate Cur. 2.2 2.3 ma. 
Screen Cur. 0.9 0.8 ma. 

*At -15 volts bias. 

AVERAGE CHARACTERISTICS 


o 

X 

2 
o 

y 800 

2 

£ 

Z «>°0 

Z 
< 

u 

3 4 00 

z 
o 
o 

< 200 

3 
3 
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TYPE IA4P 
-E f =2.0 VOLTS O.C. 
PLATE VOLTS =180 


-■*, 
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20 40 60 6 
SCREEN VOLTS 


92C-4655 



SEPT. 30, 1936 



RCA RADIOTRON DIVISION 

RCA MANUFACTURING COMPANY. INC 



TENTATIVE DATA 




IA4-P 
AVERAGE PLATE CHARACTERISTICS 



1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 II II 1 II 1 1 


E+- = 2.0 VOLTS D.C SCREEN VOLTS =67. 5 '~ 
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100 200 300 

PLATE VOLTS 



400 

92C-4652 V 



AVERAGE CHARACTERISTICS 




-12 



AUG. 21/1936 



-10 -8 -6 -4 

CONTROL-GRID VOLTS 



RCA RADIOTRON DIVISION 

RCA MANUFACTURING COMPANY. NO 



-2 

92C-4654 



92C-4665 



IA5-GT/IA5-G ^ 

POWER AMPLIFIER PENTODE 



Fi lament 


Coated 




Vol tage 


1.4 


d-c volts 


Current 


0.05 


amp. 


Maximum Overal 1 Length 




3-5/16" 


Maximum Seated Height 




2-3/4" 


Maximum Diameter 




1-5/16" 


Bulb 




T-9 


Base 


1 ntermedi 


ate Shell Octal 7-Pin 


Pin 1 - No Connection 




Pin 5-Grid 


Pin 2- Fi lament + 


/-v§— T\\ 


Pin 7 - Fi 1 ament - 


Pin 3-Plate 


|L™r\ n 


Pin 8 - No Connection 


Pin 4 - Screen 


G/^A^a!) 




Mounting Position 


(5^t£) 


Any 


BOTTOM VIEW (G-6X) 






AMPLIFIER 




Plate Voltage 




110 max. vol ts 


Screen Vol tage 




110 max. vol ts 


Total Zero-Si g. Cathode Current 


6 max. ma. 


Typical Operation and Characteristic's - 


Class A Amplifier: 


Plate 


85 


90 volts 


Sc reen 


85 


90 volts 


Grid * 


-4.5 


-4.5 volts 


Peak A-F Grid Volt. 


4.5 


4.5 volts 


Zero-Sig. Plate Cur. 


3-5 


4.0 ma. 


Max.-Sig. Plate Cur. 


3-5 


4.0 ma. 


Zero-Sig. Screen Cur. 


0.7 


0.8 ma. 


Max.-Sig. Screen Cur. 


1.0 


1.1 ma. 


Plate Res. 


0.3 


0.3 approx. ohms 


Transcond. 


800 


850 umhos 


Load Res. 


25000 


25000 ohms 


Total Harmonic Dist. 


10 


7 % 


Max.-Sig. Power Output 


100 


115 mw 


Self-bias is recommended 


so that grid bias 


will be proportionately 


less as the B-supply voltag 


e falls off during battery life. 



May 1, 1941 



RCA RADIOTRON DIVISION 

RCA MANUFACTURING COMPANY. INC. 



TENTATIVE DATA 




IA5-GT 
AVERAGE PLATE CHARACTERISTICS 



1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 


1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
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NOV. 10, 1938 



v0 <T 

PLATE MILLIAMPERES 



RCA RADIOTRON DIVISION 

HCA MANUFACTURING COMPANY. INC. 



ft, 



nninqham 
adiotron w 



RCA-IA6 
PENTAGRID CONVERTER 




d-c 


volt 




amp. 


. ) : 
0.25° 


uuf 


O.2 


}i]it 


O.l 


uuf 


0.8 


npt 


iO.5 


upf 


6 


uuf 


5 


uuf 


9 


uuf 


52" to 4-17/32 

1-9/16" 

ST- 12 

Small Metal 

Small 6-Pin 


5-Grids *3 &*b 
6-Fi lament- 
-Grid *4 



Filament Coated 

Voltage 2.0 

Current 0.060 

Direct Int erelect rode Capacitances (approx 
Cg 4P xis 

C_ #4 /- — - A #3 * #5 

g 4 9 2 GRID Y-r=zzH— GRIDS 

g A g i GRID \£v/ GRID 

C g 4 f^g i + g 2+ g 3 + g 5 + P ) iR - F In P ut 

c g 2 lk^g3*g4^i*P' s08C,0utput 
c g 1 U + g 2+ ? v g 4+ g 5 . P ) = 0sc - In P ut 

C n, „ „ „ „ „ \- Mixer Output 
pU + g 1 + g 2+ g 3 *g 4 + g 5 ) y 

Overall Length 1-9/ 

Maximum Diameter 

Bulb ^ ^ 

?S. ® ® 

Pin 1-Filament+ ® © S}J 

Pin 2-Plate _ ^ r<an 

Pin 3-Grid #2 (V) (T) P 

Pin 4-Grid #1 W W 

BOTTOM VIEW 

CONVERTER SERVICE 

Plate Voltage 

Screen (Grids *3 4 #5) Voltage 
Anode-Grid (Grid *2) Voltage 
Anode-Grid Voltage Supply* 
Control-Grid (Grid #4) Voltage 
Total Cathode Current 
Typical Operation: 

Filament 

Plate 

Screen 

Anode-Grid 

Anode-Grid Supply 

Control-Grid 

Oscillator-Grid (Grid #l) Res. 

Plate Resistance 
Conversion Cond. 
Conversion Cond. at -22.5 

volts on Grid #4 
Plate Current 
Screen Current 
Anode-Grid Current 
Oscillator-Grid Cur. 
Total Cathode Current 

* App I I e<J through a 20000-ohm voltage-dropping resistor, by-passed by 

0. I nf condenser 

The mutual conductance of the oscillator portion (not oscillating) of 
the \t-.e Is *nr> mlcromhos under the following conditions? plate volt- 
age, 135 to 180 volts; screen voltage, 07.5 volts; anode-grid voltage 
(no voltage-dropping resistor). 135 volts; and osclllator-grld volt- 
age, volts. Under these same conditions, the anode-grid current Is 
2.3 mlljlamperes. 

® with shi«ld-can. 

<- Indicates a change 





ISO max. 


volts 




67.5 max. 


volts 




135 max. 


volts 




180 max. 


volts 




-3 min. 


volts 




9 max. 


ma. 


2.0 
135 
67.5 
135 
135 
-3 
50COO 


2.0 d-c 

ISO 

67.5 

135 

ISO* 

-3 

50OO0 


volts 
volts 
volts 
volts 
volts 
volts 
ohms 


0.4 
275 


0.5 
3CO 


megohm 
umho3 


4 
1.2 
2.5 
2.3 
0.2 
6.2 


4 
4.3 
2.4 
2.3 
O. 2 
6.2 


umhos 

ma. 

ma. 

ma. 

ma. 

ma. 
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RCA RADIOTRON DIVISION 
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®ft 



nninqham/ 
adiotron 

RCA-IA6 



PENTAGRID CONVERTER 



PENTAGRID CONVERTER CIRCUIT 
TYPE I AC 




SCREEN SUPPLY PLATE SUPPLY 

= MUTUAL INDUCTANCE OF L, AND I 



SGNAL-GRIO BIAS 

C -0. I uf 

£l^}GANGED VARIABLE CONDENSERS 

C? = PADDING CONDENSER 

C? = GRID CONDENSER OF 200 upf 

L, = OSCILLATOR GRID INDUCTANCE \ 

L^ = OSCILLATOR PLATE INDUCTANCE/ 

The license extended to the purchaser of tubes appears In the License 
Notice accompanying them. Information contained herein Is furnished 
without assuming any obligations. 



R, = OSCILLATOR GRID LEAK 

Rl- VOLTAGE DROPPING RESISTOR OF 

' 20000 OHMS 

GRID 12 VOLTS SHOULD BE HIGHER THAN 

COUPLED SCREE " V0LTS 



OPERATION CHARACTERISTICS 




: TYPE IA6 

- Ef = 2.0 VOLTS D.C. 
-PLATE VOLTS = 180 
-SCREENfGRIDSN2aaN?5) ■ 

VOLTS = 67.5 
■ ANODE-GRID (GRID N2 2) 

VOLTS =135 
" OSCILLATOR GRID(GRID N* l) 

RESISTOR-OHMS = 50 000 
M/L RATIO, OSCILLATOR 
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RCA RAOIOTRON DIVISION 

*CA MANUFACTURING COMPANY. INC. 



DATA 



IA7-GT/G 
PENTAGRID CONVERTER 




Filament 

Voltage 
Current 



Coated 

l.U 
0.05 



Direct Interelectrode Capacitances: 

Grid *4 to Plate 

Grid #4 to Grid #2 

Grid #4 to Grid *i 

Grid #1 to Grid *2 

Grid fu to All Other E 1 ect rodes (R-F I nput ) 

Grid #2 to All Other Electrodes Except 

Grid #1 (Osc. Output) 
Grid #1 to All other Electrodes Except 

Grid #2 (Osc. Input) 
Plate to All Other E 1 ec t rodes (M I xe r Ou t pu t ) 



d-c volts 
amp. 

0.5 max. ppf 

0.4 max. upf 

. 2 max . ppf 

0.9 upf 

7.0 uuf 



4.4 

3.* 
10 



uuf 
ppf 



Maximum 


Overal 1 Length 


Maximum 


Seated Height 


Maximum 


Diameter 


Bulb 




Cap 




Base 




Pin 1 


- Base Si eeve 


Pin 2 


- F i 1 anient + 


Pin 3 


- Plate 


Pin 4 


-Grids #3 A #5 


Pin 5 


-Grid #1 



Ski 
Smal 1 Wafer Octal 



Pin 
Cap 



Mounting Position 




ppf 
3-5/16" 
2-3/4" 
1-5/16" 
T-9 
rted Miniature. 
8-Pin, Sleeve 
Grid *2 
F i 1 ament — 
No Connect i on 
Grid #4 

Any 



BOTTOM VIEW IGT-7Z) 

Maximum Ratings Are Design-Center Values 

CONVERTER SERVICE 
Plate Voltage 

Screen (Grids #3&#5) Voltage 
Screen Supply Voltage 
Anode-Grid (Grid #2) Voltage 
Total Zero-Si g. Cathode Current 
Typical Operation: 

Plate 

Screen ** 

Anode-Grid 

Control-Grid (Grid U)* 

Oscillator-Grid (Grid #1) Resistor 

Plate Res. 

Conversion Transcond. 

Conversion Transcond. with 
Grid #4 bias of -3 volts 

Plate Cur. 

Screen Cur. 

Anode-Grid Cur. 

Oscillator-Grid Cur. 

Total Cathode Cur. 

NOTE: The t ransconductance of the oscillator portion (not oscillating) 
Is 550 micromhos under the following conditions: plate volts, 90; 
screen volts, 45; control-grid volts, 0; anode-grid volts, 90; 
and oscillator-grid volts, 0. 
° With external shield connected to .negative filament terminal. 
** Obtained preferably by using a properly by-passed 45000- to 75000->ohm 
voltage-dropping resistor in series with the 90-volt supply. 
A resistance of at least 1.0 megohm should be in the grid return to 
negative filament pin. -<— Indicates a change. 

Typical Pentagrid Converter Circuit is shown under Type 1A6. 



110 


max. 


volts 


60 


max. 


volts 


110 


max. 


volts 


110 


max. 


volts 


4 


max. 


ma. 


90 




volts 


45 




volts 


90 




volts 







volts 


200000 




ohms 


0.6 




megohm 


250 




umhos 


5 


approx 


umhos 


0.6 




ma. 


0.7 




ma. 


1.2 




ma. 


0.035 




ma. 


2.5 




ma. 



Jan. 1, 1943 



RCA VICTOR DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



DATA 




IA7-GT/G 



OPERATION CHARACTERISTIC 


1 1 l 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 ' " 




Ef =1.4 VOLTS D.C. 




PLATE VOLTS - 90 


"GRIDS N2 3 & NS5 (SCREEN) VOLTS =45* "" " " 






GRID NS 2 (ANODE GRID) VOLTS = 90 








w 


^OBTAINED THROUGH 70000-OHM 


DROPPING RESISTOR FROM ■ - 




90-VOLT SUPPLY 
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OSCILLATOR-GRID MILLIAMPERES 



OCT. 23,1939 



RCA VICTOR DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



92C-609I 



IAC5 
POWER PENTODE 

SUBMINIATURE TYPE 




Electrical: 

Filament, Coated: 
Voltage . . . . 
Current . . . . 



Mechanical : 

Mounting Position - Any 

Maximum Overall Length 1-3/4" 

Maximum Seated Length 1-1/2" 

Length, Base Seat to Bulb Top (excluding tip) 1.200" ± 0.060" 

Maximum Diameter 0.4" 

Bulb T-3 



Base 



GENERAL DATA 



1.25 
0.04 



dc volts 
amp 



Pin 1 - No Connection 
Pin 2-Grid No.l 
Pin 3 - No Connection 
Pin 4 -Filament (-) , 
Grid No. 3 



. . . Small -Button Sub-minar 8-Pin 
BOTTOM VIEW 

Pin 5- Fi lament ( + ) 

Pi n 6 - No Connect ion 

Pin 7 -Plate 

Pin 8-Grid No. 2 




AMPLIFIER - Class ^ 
Maximum Ratings, Design-Center Values: 

PLATE VOLTAGE 67.5 max. volts 

GRID-No. 2 (SCREEN) VOLTAGE 67.5 max. volts 

TOTAL CATHODE CURRENT 4.0 max. ma 

Typical Operation and Characteristics: 

Plate Voltage 

Grid-No. 2 Voltage 

Grid-No. 1 (Control-Grid) Voltage 
Peak AF Grid-No. 1 Voltage . . . 
Zero-Signal Plate Current . . . 
Zero-Signal Grid-No. 2 Current . 

Plate Resistance 0.2 

Transconductance 450 

Load Resistance 

Total Harmonic Distortion . . . 
Max. -Signal Power Output .... 



30 


45 


67.5 


volts 


30 


45 


67.5 


volts 


-2 


-3 


-4.5 


volts 


2 


3 


4.5 


volts 


0.5 


1.0 


2.0 


ma 


0.1 


0.2 


0.4 


ma 


0.2 


0.17 


C.15 


megohm 


450 


600 


750 


Aimhos 


000 


40000 


25000 


ohms 


10 


10 


10 


% 


5 


15 


50 


mw 



SEPT. 15, 1949 



TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



TENTATIVE DATA 




IAC5 
AVERAGE PLATE CHARACTERISTICS 




PLATE (lb) OR GRID-N22(lC2) MILLIAMPERES 
APRIL 12,1949 TUBE DEPARTMENT 92CM-7245 

RADIO COtFOUTION OF AMCTICA, HAW SON, NCW JCIXV 



IAC5 
AVERAGE PLATE CHARACTERISTICS 





PLATE (ib)OR GRID-N*2(lC2)MILLIAM ERES 



APRIL 26,1949 



TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA. HARRISON. N£W JERSEY 



92CM-726I 




IAC5 
AVERAGE PLATE CHARACTERISTICS 




PLATE (lb) OR GRID-N*2(lC2)MILLIAMPERES 
APRIL 13.1949 TUBE DEPARTMENT 92CM-7247 



IADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 



IAD5 
SHARP-CUTOFF PENTODE 




SUBMINIATURE TYPE 



GENERAL DATA 
Electrical: 

Filament, Coated: 

Voltage 1.25 

Current 0.04 

Direct Interelectrode Capacitances: 
Grid No.l to Plate . . 0.010 max. 

Input 1.8 

Output 2.8 



dc volts 
amp 






u With no external shield. 

Mechanical: 

[Mounting Position 

'Maximum Overal 1 Length . . . . 

Maximum Seated Length . . . . 

Length, Base Seat to Bulb Top 

Maximum Diameter 

Bulb 

Base 



Any 

1-3/4" 

1-1/2" 

[excluding tip) 1.200 ±0.060' 

0.4' 

T-3 

Small -Button Sub-mi nar 8-P 



BOTTOM VIEW 



Pin 1 - No Connection 
Pin 2-Grid No.l 
Pin 3- No Connection 
Pin 4-Filament (-) , 
Grid No. 3 




Pin 5- Filament ( + 
Pin 6 - No Connect i 
Pin 7 -PI ate 
Pin 8-Grid No. 2 



AMPLIFIER- Class A -i 
Maximum Ratings, Design-Center Values: 

PLATE VOLTAGE 67.5 max. volts 

GRID-No.2 (SCREEN) VOLTAGE 67.5 max. volts 

TOTAL CATHODE CURRENT 4.0 max. ma 

Typical Operation and Characteristics: 

Plate Voltage •. . . 30 45 67.5 volts 

Grid-No. 2 Voltage 30 45 67.5 volts 

Grid-No. 1 (Control-Grid) Voltage . volts 

Plate Resistance (Approx.) .... 0.7 0.7 0.7 megohm 

Transconductance 430 580 735 /umhos 

Grid-No. 1 Bias (Approx.) for 

plate current of 10 ^amp .... -3 -4 -6 volts 

Plate Current 0.45 0.9 1.85 ma 

Grid-No. 2 Current 0.16 0.35 0.75 



SEPT. 15, 1949 



TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



TENTATIVE DATA 




IAD5 
AVERAGE PLATE CHARACTERISTICS 




APRIL 19,1949 



* <0 

6 6 6 O 

PLATE (lb)0R GRID-NS.2(lC2) MILLIAMPERES 



TUBE DEPARTMENT 

IADIO COKfOHATION OF AMEIICA, HAMISON, NEW JEISEY 



92CM-7253 



IAD5 
AVERAGE PLATE CHARACTERISTICS 





PLATE (ib)OR GRID-N*2 (IC2) MILLIAMPERES 



APRIL 19,1949 



TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



92CM-725I 




IAD5 
AVERAGE PLATE CHARACTERISTICS 
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PLATE (lb)OR GRID-N22 (IC2) MILLIAMPERES 
APRIL 19,1949 TUBE DEPARTMENT 92CM-7252 

_—__-__ IAOK) CCMKMATION OF AMHICA, HAMISON. NEW JMSfV 



IAD5 
AVERAGE CHARACTERISTICS 





-3 -2 -I 

GRID- N* I VOLTS 



TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



92CM-7250 



IAX2 
HALF-WAVE VACUUM RECTIFIER 




9-PIN MINIATURE TYPE 



GENERAL DATA 
Electrical: 

Filament, Coated: 

Voltage 1.4 ac volts 

Current 0.65 amp 

Direct Interelectrode Capacitance: 

Plate to filament 0.7 max. fjp.f 

Mechanical : 

Mounting Position Any 

Maximum Overall Length 2-27/32" 

Seated Length 2-7/16" ± 1/8" 

Maximum Diameter 7/8" 

Dimensional Outline See General Section 

Bulb T-6-1/2 

Cap Skirted Miniature (JETEC No.Cl-2 or Cl-33) 

Base Small-Button Noval 9-Pin (JETEC No.E9-l) 

Basing Designation for BOTTOM VIEW 9Y 

Pin 1 - Filament, 

Internal 

Shield 
Pin 2 - Fi lament 
Pin 3 - No Connec- 

tionf 
Pin 4 - Same as Pin 



PULSED-RECTIFIER SERVICE 

Maximum Ratings, Design-Center Values Except as Noted: 

For operation ina^s^-line, 30-frame system 
PEAK INVERSE PLATE VOLTAGE 

(Absolute maximum) 25000" max. volts 

PEAK PLATE CURRENT 11 max. ma 

AVERAGE PLATE CURRENT 1 max. ma 

Typical Operation: 

Peak Plate Supply Voltage: 

Positive pulse value 20000 volts 

Negative pulse value 5000 volts 

DC Output Voltage (Approx.) 20000 volts 

DC Output Current (Approx.) 300 yuamp 

Without external shield. 

4 May be connected to one side of filament, or used as a tie point for 
filament dropping resistor; otherwise do not use. 

As described in "Standards of Good Engineering Practice Concerning 
Television Broadcast Stations", Federal Communications Commission. 
Under no circumstances should this absolute value be exceeded. 




Pin 5 


- Same as 


Pin 


2 


Pin 6 


- Same as 


Pin 


1 


Pin 7 


- Same as 


Pin 


3 


Pin 8 


- Same as 


Pin 


2 


Pin 9 


- Same as 


Pin 


1 


Cap 


- Plate 







4-56 



TUBE [HYSON 

■AGIO COtPOtATION OF AMItICA, HAIIISON. NEW JCISEY 



TENTATIVE DATA 




IAX2 
HALF-WAVE VACUUM RECTIFIER 



OPERATING CONSIDERATIONS 

Filament Voltage Adjustment. When the f i lament is supplied 
from an rf source and is at a high dc potential above 
ground, adjustment of the filament voltage by direct 
measurement is impractical. To insure that the rated 
voitage is applied to the filament, a simple method 
ut i 1 1z i ng a v isual col or match of two i ncandescent filaments 
in a darkened room may be used. In this method, the rf 
filament voltage, obtained from a pulse-power source, is 
adjusted until the color of this filament matches that of 
the filament of another I AX2 operated from a dc or low- 
frequency ac supply of I. 4 volts. 

X-rays. The vol tages emp I oyed in some television receivers 
and other high-voltage equipment are sufficiently high 
that high-voltage rectifier tubes may produce X-rays which 
can constitute a health hazard unless such tubes are 
adequately shielded. Relatively simple shielding should 
prove adequate, but the need for this precaution should 
be considered In equipment design. 



4-56 



TUBE DIVISION 

IAOIO COtfOtATION OF AMCIICA. HAMISON, NEW jflSEY 



TENTATIVE DATA 



IB3-GT/80I6 
HALF-WAVE VACUUM RECTIFIER 

Supersedes Type 8016 




GENERAL DATA 

Electrical : 

Filament, Coated: 

Voltage 1.25* ac volts 

Current 0.2 amp 

Direct I nterelectrode Capacitance (Approx.):* 

Plate to Filament. ... 1.5 wrf 

The filament voltage must never exceed 1.5 volts, even momentarily. 
With no external shield. 

Mechanical : 

iMounting Position Any 

Overall Length 3-7/8" ± 3/16" 

Seated Length 3-5/16" ± 3/16" 

Maximum Diameter 1-9/32" 

Bulb T-9 

Cap Small 

Base Intermediate-Shell Octal 6-Pin 

Basing Designation for BOTTOM VIEW . 3C 

Pin 1-See NOTE s^Q P ' n 7 - Filanient ' 

Pin 2-Filament (Sv\^\ Internal 

Pin 3 -Same as Pin 1 W -J- \ Shield 

Pin 5 -Same as Pin 1 ^\_ a ^h\ pin 8 - Same as Pin 1 

-Plate 



NOTE: May be connected to pin 7; 
otherwise, do not use. 

HALF-WAVE RECTIFIER 




Maximum Ratings, Design-Center Values'. 

PEAK INVERSE PLATE VOLTAGE 30000 max. volts 

PEAK PLATE CURRENT 17 max. ma 

AVERAGE PLATE CURRENT 2 max. ma 

FREQUENCY OF SUPPLY VOLTAGE 300 max. kc 

OPERATING NOTES 

When the filament is to be operated on rf, it is recommended that the 
filament be connected first to a dc or low-frequency ac supply of 1.25 
volts. The color temperature of the filament corresponding to this 
voltage may then be checked visually by observing in a darkened room 
the reflection of the incandescent filament upon the upper surface of 
the internal shield. A visual compar i son of this color temperature with 
that obtained with the filament operated from an rf voltage provides a 
convenient means for adjusting the amount of rf excitation to produce 
1.25 volts (RMS) at the filament terminals. 

The voltages employed insome television receivers and other high-volt- 
age equipment are sufficiently high that high-voltage rectifier tubes 
may produce soft x-rays which can constitute a health hazard, unless 
such tubes are adequately shielded. Relatively simple shielding should 
prove adequate, but the need for this precaution should be considered 
in equipment design. 
^ <-lnoicates a change. 

NOV. lb, 1949 DATA 



TUBE DEPARTMENT 

IAOIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 




\^ IB3-GT 

HALF-WAVE VACUUM RECTIFIER 







































18 


AVERAGE PLATE CHARACTERISTIC 


1 i i I 

TYPE IB3-GT 

-E.p = l.25 VOLTS AC 
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92CM-6770T 
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92CS-6760RI 



NOV. 15, 1949 TUBE DEPARTMENT CE-6770T-6760R1 

IA0IO CORPORATION Of AMERICA, HAIIISON. NEW JERSEY 



IB4-P 
R-F AMPLIFIER PENTODE 




Filament 
Voltage 
Current 

Direct Interelectrode 
Grid to Plate (with 
Input 
Output 

Overall Length 

Maximum Diameter 

Bulb 

Cap 

Base 

Pin 1-Fi lament + 

Pin 2-Plate 

Pin 3-Screen 



Coated 

2.0 
0.050 

Capacitances: 
shield-can) 



© © 
© © 

BOTTOM VIEW 



d-c volts 
amp. 

0.007 max. HUf 

5 uuf 

11 Wif 

4-9/32" to 4-17/32" 
1-9/16" 
ST-12 
Small Metal 
Small 4-Pin 
Pin 4-Fi lament - 
Cap -Grid 



AMPLIFIER - Class A 

Operating Conditions and Characteristics: 
Filament 2.0 2.0 

Plate 90 180 max. 

Screen 67.5 67.5 max. 

Grid -3 -3 



Amp. Fact. 
Plate Res. 
Mut. Cond. 
Grid Bias* 
Plate Cur. 
Screen Cur. 



550 
1.0 
600 



1.6 
0.7 



1000 
1.5 
650 
-8 
1.7 
0.6 



d-c volts, 
volts 
volts 
volts 

megohms 

umhos 

volts 

ma. 

ma. 



"For plate current cut-off. 





AVERAGE 


CHARACTERISTICS 




TYPE IB4-P 
-Ef =2.0 VOLTS D.C. 
PLATE VOLTS=l80 
CONTROL-GRID VOLTS = 
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92C-4659 



SEPT. 30, 1936 



RCA RADIOTRON DIVISION 

RCA MANUFACTURING COMPANY. INC. 



TENTATIVE DATA 




IB4-P 
AVERAGE PLATE CHARACTERISTICS 



1 1 1 1 1 1 1 1 II 1 1 1 II 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 II 1 1 II 1 1 1 II 


1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 


--■ Ef=2.0 VOLTS D.C. SCREEN VOLTS = 67.5 
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CONTROL-GRID VOLTS 



AUG. 31. 1936 



RCA RADIOTRON DIVISION 

RCA MANUFACTURING COMPANY. INC.. 



-I 

92C-465S 



92C-4670 



IC5-GT/IC5-G «^t 

POWER AMPLIFIER PENTODE 




Fi lament 


Coated 




Vol tage 


1.4 


d-c vol ts 


Current 


0.10 


amp. 


Maximum Overal 1 Length 




3-5/16" 


Maximum Seated Height 




2-3/4" 


Maximum Diameter 




1-5/16" 


Bulb 




T-9 


Base 


Intermedi 


ate Shell Octal 7-Pin 


Pin 1 - No Connection 




Pin 5-Grid 


Pin 2 — Fi 1 ament + 


0—© 


Pin 7- Filament - 


Pin 3-Plate 


(W^lTv\ 


Pin 8-No Connection 


Pin 4 - Screen 


pi -"3pL 




Mounting Position 


(VrfQ 


Any 


BOTTOM vTew (G-6X) 






AMPLIFIER 




Plate Voltage 




110 max. vol ts 


Screen Vol tage 




110 max. volts 


Total Zero-Si g. Cathode Current 


12 max. ma. 


Typical Operation and Ch 


jracteri sties - 


Class A t Amplifier: 


Plate 


83 


90 volts 


Screen 


83 


90 volts 


Grid * 


-7.0 


-7.5 volts 


Peak A-F Grid Volt. 


7.0 


7.5 volts 


Zero-Si g. Plate Cur. 


7.0 


7.5 ma. 


Max. -Si g. PI ate Cur. 


7.3 


7.8 ma. 


Zero-Si g. Screen Cur. 


1.6 


1.6 ma . 


Max. -Si g. Screen Cur. 


3.5 


3.5 ma. 


Plate Res. 


110000 


115000 approx. ohms 


Transcond. 


1500 


1550 umhos 


Load Res. 


9000 


8000 ohms 


Total Harmonic Dist. 


10 


10 % 


Max. -Sia. Power Output 


200 


240 m« 


Self-bias is recotnmended 


so t hat grid b ias 


will be proportionately 


less as the B-supply voltag 


e fal 1 s of f duri nc 


battery 1 i fe. 



May 1, 1941 



RCA RADIOTRON DIVISION 

RCA MANUFACTURING COMPANY. INC. 



TENTATIVE DATA 




AVERAGE 



IC5-GT 
PLATE CHARACTERISTICS 




NOV. 10,1938 



PLATE MILLIAMPERES 



RCA RADIOTRON DIVISION 

RCA MANUFACTURING COMPANY. INC 



IC7-G 
PENTAGRID CONVERTER 




Filament Coated 






Voltage 2.0 


d-c 


volts 


Current 0.120 




amp. 


Direct Interelectrode Capacitances: 






Grid #u to Plate 


0. 26 


uuf 


Gr id #u to Gr id #2 


0. 32 


uuf 


Grid #4 to Grid # 1 


0.11 


uuf 


Grid #1 to Grid #2 


1. 2 


uuf 


Grid in to All Other Electrodes (R-F Input) 


10 


uuf 


Grid *2 to All Other Electrodes 
Except Grid #1 (Osc. Output) 






5.5 


uuf 


Grid #1 to All Other Electrodes 
Except Grid #2 (Osc. Input) 






4. 8 


uuf 


Plate to All Other Electrodes (Mixer Output) 


14 


uuf 


Overall Lenqth 4-7/32' 


to 4- 


-15/32" 


Seated Height 3-21/32" 


to 3-29/32" 


Maximum Diameter 


1-9716" 


Bulb 




ST-12 


Cap Skirted Miniature 


Base Small Shell 


Octal 


8-Pin 


Pin 1-No Connection >£r% Pin 6-Gr' 


d #2 




Pin 2-Filament + (IJ^&Jfe) Pin 7 - Fi 1 


ament 


- 


Pin3-Plate Zl rli^Jl Pin8-No 


Connection 


Pin 4-Grids #3 & #5 ^^^ Cap -Gri 


d #4 




Pin 5-Grid #1 ^T® 






Mounting Position BOTTOM VIEW (G-7Z) Vertica 
Horizontal operation permitted if pins 2 and 7 are in v 


1 , Base 


Down 


ert ical 


plane. 


With close-fitting shield connected to negative filament termi 


nal . 


■*- 1 nd icates a change. 






Maximum Ratings, Typical Operating Conditions and Curve for Typ 


e 1C7-G 


are the sane as for Type 1C6. 







ID5-GP 
SUPER-CONTROL R-F AMPLIFIER PENTODE 



Fi 1 ament 


Coated 


Vol taqe 


2.0 


Current 


0.060 


Overal 1 Length 




Seated Heiaht 




Maximum Diameter 




Bulb 




CaD 




Base 


(4) (5) 


Pin 1 - No Connection 




Pin 2-Filament + 


n L:::n V 


Pin 3 -Plate 


d\>XJj 


Pin 4 - Screen 


uT*"® 



Mounting Position 



d-c volts 
?mp. 
4-7/32" to 4-15/32" 
3-21/32" to 3-29/32" 
1-9/16" 
ST-12 
Ski rted Miniature 
Small Shell Octal 7-Pin 
Pin 5 - No Connection 
Pin 7 - Fi lament - 
Pin 8 - No Connection 
Cap -Grid 
,~ ^ Vertical , Base Down 
BOTTOM VIEW (G-5Y) 



Horizontal operation permitted ifpins 2 and 7 are in vertical plane. 



-*- Indicates a chanye. 
Operating Conditions 



and Curves for Type 1D5-GP are the sane as for 
Type IAU-P. 



May 1, 1941 



RCA RADIOTRON DIVISION 

RCA MANUFACTURING COMPANY. INC. 



DATA 




I D5-GT 
SUPER-CONTROL R-F AMPLIFIER TETRODE 



Filament 


Coated 






Voltage 


2.0 




d-c volts 


Current 


0.060 




amp. 


Overal 1 Length 






4-7/32" to 4-15/32" 


Seated Height 






3-21/32" to 3-29/32" 


Maximum Diameter 






1-9/16" 


Bulb 






ST-12 


Cap 






Ski rted Miniature 


Base 


®— £5) 


Small Shell Octal 7-Pin 


Pin 1 -No Connection 


G^T^-A 




Pin 5- No Connection 


Pin 2 -Filament + 


^r.::~J) 




Pin 7- Filament - 


Pin 3 -PI ate 


< s^Z<^ > 




Pin 8 -No Connection 


Pin 4- Screen 


^-^Atr^ 




Cap -Grid 


Mounting Position BOTTOM VIEW (G-5R) 


Vertical 




AMPLIFIER 






Typical Operation and Ch 


aracteristics - 


Class A x Amplifier: 


Plate 


135 




180 volts 


Sc reen 


67.5 




67.5 volts 


Grid 


-3 




-3 volts 


Plate Res. 


0.35 




0.6 approx. meqohm 


Transcond. 


625 




650 umhos 


Grid Bias for 








Transcond. = 15 pmhos -15 




-15 volts 


Plate Cur. 


2.2 




2.2 ma. 


Screen Cur. 


0.7 




0.7 ma. 


^ Horizontal operat ion_permi 


tted if pins 2 


and 


7 are i n vert ical plane. 



Jf ID7-G . 

PENTAGRID CONVERTER 



Fil ament 

Voltage 

Current 
Overall Length 
Seated Height 
Maximum Diameter 
Bulb 
Cap 
Base 

Pin 

Pin 

Pi 



Coated 

2.0 

0.060 




d-c vol ts 
amp. 
4-7/32" to 4-15/32" 
3-21/32" to 3-29/32" 
1-9/16" 
ST-12 
Ski rted Miniature 
Small Shell Octal 8-Pin 
Pin 6-Grid #2 
Pin 7- Filament - 
Pin 8 - No Connection 
Cap -Grid #4 



1 -No Connection 

2- Filament + 

3 -PI ate 
Pin 4-Grids #3 & #5 
Pin 5-Grid #1 _ RlT _ 

Mounting Position BOTTOM VIEW (G-7Z) Vert ical , Base Down 

For curve and additional data, refer to Type 1A6. The 1D7-0 and the 1A6 
are identical electrically. 

v Horizontal operation permitted if pins 

■♦-Indicates a change. 



and 



vertical plane. 



May 1, 1941 



RCA RADIOTRON DIVISION 

RCA MANUFACTURING COMPANY. INC. 



TENTATIVE DATA 



I D8-GT 




DIODE- TRIODE-POWER AMPLIFIER PENTODE 



Filament 


Coated 




Voltage 


1.4 


d-c volts 


Current 


0.1 


amp. 


Maximum Overal 1 Length 




3-5/16" 


Maximum Seated Height 




2-3/4" 


Maximum Diameter 




1-5/16" 


Bulb 




T-9 


Cap 


Skirted 


Miniature -Style C 


Base 


Intermediate 


.Shell Octal 8-Pin 


Pin 1-No Connection 


P 


in 6 -Triode Plate 


Pin 2 -Filament + 


®-£L P 


in 7 - Filament - 


Pin 3 -Pentode Plate 


^pyp/>5) p 


in 8-Diode Plate 


Pin 4 -Pentode Screen 


(2W^^A) Cap -Triode Grid 


Pin 5 -Pentode Grid 


r^»7^^ 




Mount inq Position 


^4[^ 


Any 


BOTTOM VIEW (G-8AJ) 






TRIODF UNIT 




Plate Voltage 




110 max. volts 


Typical Operation and Characteristics - Cl 


ass A ± Amplifier: 


Plate Voltage 


45 67.5 


90 volts 


Grid Voltage 





volts 


Ampl if ication Factor 


25 25 


25 


Plate Resistance 


77000 55500 43500 approx. ohms 


Transconductance 


325 450 


575 umhos 


Plate Current 


0.3 0.6 
PENTODE UNIT 


1.1 ma. 


Plate Voltage 




110 max. volts 


Screen Vol tage 




110 max. volts 


Total Zero-Si g. Cathode 


Current 


6 max. ma. 


Typical Operation and Characteristics - Cl 


ass A 2 Amplifier: 


Plate Voltage 


45 62.5 67.5 


90 volts 


Screen Voltage 


45 62.5 67.5 


90 volts 


Grid Voltage 


-4.5 -5 -6 


-9 volts 


Peak A-F Grid Volt. 


4.5 5 6 


9 volts 


Plate Current 


1.6 3-8 3-8 


5 ma. 


Screen Current 


0.3 0.8 0.8 


1.0 ma. 


Plate Resistance 


'0.3 0.2 0.2 


0.2 approx. megohm 


Transconductance 


650 875 875 


925 umhos 


Load Resistance 


?0000 16000 16000 12000 ohms 


Total Harmonic Dist. 


10 10 10 


10 % 


Power Output 


35 90 100 
DIODE UNIT 


200 mw. 


The diode is located at the negative 


end of the f i 1 a- 


ment, and is independent 


of the t r'\ ode un i t 


and of the pentode 


unit except for the common filament. 




-* — Indicates a change. 







Sept. 2, 1941 



RCA RADIOTRON DIVISION 

RCA MANUFACTURING COMPANY. INC. 



DATA 




ID8-GT 

AVERAGE PLATE CHARACTERISTICS 
TRIODE UNIT 




PLATE MILL I AMPERES 



JUNE 9,1939 



RCA RADIOTRON DIVISION 

KCA MANUFACTURING COMPANr. INC. 



92 C- 6058 



I D8-GT 

AVERAGE PLATE CHARACTERISTICS 
PENTODE UNIT 
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JUNE 9,1939 



PLATE MILLIAMPERES 



RCA RADIOTRON DIVISION 

RCA MANUFACTURING COMPANY. INC. 



92C-6059 



IE8 
PENTAGRID CONVERTER 

SUBMINIATURE TYPE 




GENERAL DATA 
Electrical: 

Filament, Coated: 

Voltage 1.25 . . 

Current 0.04 . . 

Direct i nterel ectrode Capacitances: 

Grid No. 3 to All Other 

Electrodes (RF Input). 6 . . 

Plate to All Other Elec- 
trodes (Mixer Input) . 5 . . 

Grid No.l to Al 1 Other 

Electrodes (Osc. Input) 2.4 . . 

Grid No. 3 to Plate ... 0.4 max. 

Grid No. 3 to Grid No.l . 0.2 max. 

With no external shield. 

Mechanical: 

Mounting Position 

Maximum Overal 1 Length 

Maximum Seated Length 

Length, Base Seat to Bulb Top 

Maximum Diameter 

Bulb 

Base 



dc vol ts 
amp 



[excluding tip) 



fJLflf 

/i/xf 



.... Any 

. . . 1-3/4" 
. . . 1-1/2" 
1.200" ±0.060" 
.... 0.4" 
.... T-3 



Small -But ton Sub-mi nar 8-Pin 



BOTTOM VIEW 




Pin 1- Internal 

Connection- 
Do Not Use 

Pin 2-Grid No.l 

Pin 3 - No 

Connection 



CONVERTER 
Maximum Ratings, Design-Center Values'. 

PLATE VOLTAGE 

GRIDS-No.2 & No. 4 (SCREEN) VOLTAGE . . 
GRIDS-No.2 & No. 4 SUPPLY VOLTAGE . . . 
TOTAL CATHODE CURRENT 



Characteristics— Separate Excitation:^ 

Plate Voltage 30 

Grids-No. 2 & No. 4 Supply 

Voltage 30 

Grids-No. 2 & No. 4 Resistor . . . 10000 



4 -Fi lament (-) , 

Grid No. 5 
5 -Filament (+) 

6 -Plate 

7 -Grid No. 2, 

Grid No. 4 



n 8 -Grid No. 3 



67.5 max. volts 

45 max. volts 

67.5 max. volts 

4.0 max. ma 



45 67.5 volts 



45 
15000 



67.5 
20000 



volts 
ohms 



# The characteristics shown under separate excitation approximate those 
obtained in a self-excited oscillator operating with zero bias. 



SEPT. 15, 1949 TUBE DEPARTMENT TENTATIVE DATA 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 




IE8 
PENTAGRID CONVERTER 



volts 



Grid-No. 3 (Control -Grid) 

Voltage 

Grid-No. 1 (Oscillator-Grid) 

Resistor 0.1 

Plate Resistance (Approx.) .... 0.3 

Conversion Transconductance .... 115 
Grid-No. 3 Voltage (Approx.) 

for conversion transconductance 

of 5 /imhos -7 

Plate Current 0.3 

Grids-No. 2 & No. 4 Current 0.8 

Grid-No. 1 Current 30 

Total Cathode Current 1.1 



The transconductance between grid No.l and grids No. 2 A No. 4 con- 
nected to plate (not oscillating) is approximately 730 micromhos 
under the following conditions: Signal applied to grid No.l at 
zero bias; grids No.2 iNo.4 and plate at 30 volts; and grid No. 3 
grounded, under the same conditions, the total cathode current is 
3 milliamperes and the amplification factor is 3,9. 



0.1 


0.1 


megohm 


0.4 


0.4 


megohm 


140 


150 


/imhos 


-8 


-9 


volts 


0.6 


1.0 


ma 


1.1 


1.5 


ma 


50 


70 


/xamp 


1.7 


2.5 


ma 



SEPT. 15, 1949 



TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA, HAM I SON, NEW JERSEY 



TENTATIVE DATA 



IE8 










OPERATION CHARACTERISTICS 

WITH SEPARATE OSCILLATOR EXCITATION 


































































































:± 








CURVE 




GRIDS N22&NA4 


GRID-N*| 
RESISTOR 
MEGOHMS 




PLATE 
VOLTS 


SUPPLY, 
VOLTS 


SERIES 

RESISTOR 

OHMS 




















A,D 


67.5 


67.5 


20000 


0.1 














B,E 


45 


45 


15000 


0.1 














C,F 


30 


30 


10000 


0.1 






























APPLIED THROUGH SERfES RESISTOR OF 
VALUE INDICATED 
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JAN. 24,1949 



50 100 150 200 

GRID-N*I MICROAMPERES (IC|") 

TUBE DEPARTMENT 

»ADIO COIKNATION Of AMHICA, HA»....... ».fw JttSEY 



250 




IE8 
OPERATION CHARACTERISTICS 

WITH SEPARATE OSCILLATOR EXCITATION 



- 1 1 1.1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 - 

:: E.p=l.25 VOLTS D C =j 






























:: CURVE 


PLATE 
VOLTS 


GRIDS N«2l N24 


GRID-Nftl 
RESISTOR 
MEGOHMS 


GRID-N2I =: 

CURRENT \\ 
>lAMP* :! 


^ijppi y SERI ES 
ji.VLo RESISTOR 
VOLTS a OHMS 


:: A 


30 


30 


10000 


0.1 


30 


B 


45 


45 


15000 


0.1 


50 H 


:: C 


67.5 


67.5 


20000 


0.1 


70 ;; 


"""OBTAINED BY ADJUSTMENT OF OSCILLATOR GRID 
:: VOLTAGE TO GIVE INDICATED VALUES 
::°APPLIED THROUGH SERIES RESISTOR OF VALUE 














- INDICATED 






o o o: 
CONVERSION TRANSCONDUCTANCE -MICROMHOS 
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GRI D-NS3 (CONTROL-GRI D) VOLTS 



JAN.25,1949 



TUBE DEPARTMENT 

KADI^ <-- «"J«A"ON OF AMHICA. HAMISON. NEW JEISEY 



92CM-7I66 



IH5-GT/G 
DIODE HIGH-MU TRIODE 




Fi lament 


Coated 


Vol tage 


1.4 a-c or d-c volts 


Current 


0.05 amp. 


Direct Interelect rode Capacitances (Approx.): 


Triode Unit 




Grid to Plate 


1.0 uuf 


Grid to Filament 


1.1 uuf 


Plate to Filament 


4.6 uuf 


Maximum Overall Length 


3-5/16" 


Maximum Seated Height 


2-3/4" 


Maximum Diameter 


1-5/16" 


Bulb 


T-9 


Cap 


Skirted Miniature 


Base 


Sm. Wafer Octal 7-Pin, Sleeve 


Pin 1- Base Sleeve 


^ r> Pin 7-Filament -, 


Pin 2 -Filament + 


rJ^-yto Diode Shield 


Pin 3-Triode Plate 


^tJ?T-l]] ^' n ^ - No Connection 


Pin 4 -No Connection 


/cA^VJJt) Cap -Triode Grid 


Pin 5 -Diode Plate 


^r\Tt^\ 


Mounting Position 


^4fv^ Any 


BOTTOM VIEW (GT-5Z) 


Maximum Ratings Are Design-Center Values 




TRIODE UNIT 


Plate Voltage 


110 max. volts 


Characteristics — Class 


j4j Amplifier: 


Plate 


90 volts 


Grid 


vol ts 


Amp. Fact. 


65 


Plate Res. 


240000 ohms 


Transcond. 


275 umhos 


Plate Cur. 


0.15 ma. 


DIODE UNIT 
The diode is located at 
the negative end of the 




AVERAGE CHARACTERISTICS 






TYPE IH5-GT/G 
Ef = 1.4 VOLTS D. 
PLATE VOLTS = 9 


c. 










O 








f i 1 ament, and i s i nde- 
pendent of the triode 
unit except for the 
common f i 1 ament. 


Q.O 
320 
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With external shield con- 
nected to negat ive filament 
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PLATE M1LLIAMPERES 


-*- Indicates a change. 


92C-6003 



Jan. 1, 1943 



RCA VICTOR DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



DATA 




IH5-GT/G 
AVERAGE PLATE CHARACTERISTICS 



1 1 II II II II 1 II II II 


1 II II 1 M 1 It 1 1 1 It M It 




E^ = l.4 VOLTS D.C. 
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DEC. 28, I942 



o 6 

PLATE MILLIAMPERES 

RCA VICTOR DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 



92C-600IRI 



IK3 
HALF-WAVE VACUUM RECTIFIER 




GENERAL DATA 
Electrical : 

Filament, Coated: 

Voltage* 1.25 ac volts 

Current 0.2 amp 

Direct I nterelect rode Capacitance (Approx.): 

Plate to filament and internal shield . . . 1.6 /^tf 

Mechanical : 

Operating Position Any 

Maximum Overall Length 3-9/16" 

Seated Length 2-13/16" ± 3/16" 

Maximum Diameter 1-9/32" 

ulb T9 

Cap Small with Tubular Support (JEDEC No.Cl-34) 

Base Intermediate-Shell Octal 6-Pin, 

Arrangement 1 (JEDEC N0.B6-8), or 

Short Intermediate-Shell Octal 6-Pin 

with External Barriers, Arrangement 1 (JEDEC N0.B6-6O) 

Basing Designation for BOTTOM VIEW 3C 

Pin 1- Internal Con- /^~Q Pin 7-Filament, 

nection — (*Y 1 > Internal 

Do Not Use" ^1 \ Shield 

Pin 2 -Filament •-A Jr7\ P ' n 8 - Same as Pin 1 

Pin 3 -Same as Pin 1 ^V^^/*^ Cap-Plate 

Pin 5 -Same as Pin 1 uY" r TO 



PULSED-RECTIFIER SERVICE 
Maximum Ratings, Design- Maximum Values: 

For operation in a 525-line , 30-frame system 
INVERSE PLATE VOLTAGE: 

Total dc and peak® 26000 max. 

DC 

PEAK PLATE CURRENT 

DC PLATE CURRENT 



Characteristics: 

DC Plate Voltage. 
DC Plate Current. 



26000 max. 


volts 


22000 max. 


vol ts 


50 max. 


ma 


0.5 max. 


ma 


225 


volts 


7 


ma 



Under no circumstances should the filament voltage be less than 1.05 

volts or more than 1.45 volts. 

Without external shield. 

See Operating Considerations . 

As described in "Standards of Good Engineering Practice Concerning 

Television Broadcast Stations," Federal Communications Commission. 

The duration of the voltage pulse must not exceed 15 per cent of one 

horizontal scanning cycle. In a 525-line, 30-frame system, 15 per cent 

of one horizontal scanning cycle is 10 microseconds. 



4-59 FiFrTRni.jTHBFnivK.oN TENTATIVE DATA 



ELECTRON TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 




IK3 
HALF-WAVE VACUUM RECTIFIER 



OPERATING CONSIDERATIONS 

Socket Connections. Socket terminals Nos. I , 3,4, 5,6, and 
8 may be connected to socket terminal No. 7 or to a corona 
shield which is connected to socket terminal No. 7. Socket 
terminals Nos. 4 and 6 may be used as tie points for components 
at or near filament potential. 

Measurement of Filament Voltage. To measure the filament 
voltage when the filament is at a high dc potential with 
respect to ground, it is recommended that a simple method 
ut i I i z i ng v i sual compari son of the filament temperature be used. 
The color temperature of the filament, operating from a pulse- 
or rf-power source, may be checked by observing in a darkened 
room the reflection of the incandescent filament upon the 
surface of the internal shield. A visual comparison of this 
color temperature with that obtained when the filament of 
another 1K3 is operated from a dc or low-frequency ac supply 
of 1.25 volts, provides a convenient means for adjusting the 
amount of excitation to produce 1.25 volts ( rms ) at the fila- 
ment terminals. 

The high voltages at which the 1K3 is operated are very 
iangerous . Great care should be taken in the design of 
apparatus to prevent the operator from coming in contact with 
these high voltages. Particular care against fatal shock 
should be taken in the measurement of fi I ament voltage. Under 
all circumstances, ci rcui t parts which may be at h igh potentials 
should be enclosed or adequately insulated. 

X rays. The vo I tages emp I oyed i n some television receivers 
and other high-voltage equipment are sufficiently high that 
high-voltage rectifier tubes may produce X rays which can 
constitute a health hazard unless such tubes are adequately 
shielded. Relatively simple shielding should prove adequate, 
but the need for this precaution should be considered in, 
quipment design. 



4-59 ELECTRON TUBE DIVISION T ENT AT I V E DATA 

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



IK3 
HALF-WAVE VACUUM RECTIFIER 




SMALL CAP 
WITH TUBULAR 
SUPPORT — 
JEDEC NftCI-34 



INTERMEDIATE SHELL 

OCTAL 6-PIN BASE, 

ARRANGEMENT f 

JEDEC Nft B6-8 

OR 

SHORT 

INTERMEDIATE- SHELL 

OCTAL 6-PIN BASE, 

WITH EXTERNAL BARRIERS, 

ARRANGEMENT I 

JEDEC Nft B6-60 




4-59 



ELECTRON TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



CE-9889 



® 

IL4 




R-F AMPLIFIER PENTODE 

MINIATURE TYPE 



Filament Coated 










Voltage 


1.4 






d-c 


vol ts 


Current 


0.05 








amp. 


Direct Interel ectrode Capaci 


tances 











Grid to Plate 


0.008 


max. 






upf 


Input 


3.6 








uuf 


Output 


7.5 








uuf 


Maximum Overal 1 Lenqth 










2-1/8" 


Maximum Seated Height 










1-7/8" 


Maximum Diameter 










3/4" 


Bulb 










r-5-1/2 


Base A 




' iniature But to 


i 7-Pin 


f Filament-, 
K,n * llnternal Shield 




Pin 


- (Filament 
5 llnternal 


_ 




Sh i el d 


Pin 2-P1ate J 




Pin 


6-Grid 




Pin 3 -Screen (%/} 


-jL-VyS) 


Pin 


7 - Filament + 


Pin 4 -No Connection J7^ 


"—"ML 










RCA Socket l§ \ 


A^W> 




Stock 


^lo.9914 


Mounting Position r v - 










Any 


y BOTTOM 


VIEW (6AR! 






Maximum And Minimum Ratings Art 


Design 


-Center 


Values 


AMPLIFIER 










Plate Voltage 






110 


max. 


vol ts 


Screen Voltage 






90 


max. 


volts 


Screen Supply Voltage 






110 


max. 


volts 


Grid Voltage 









min. 


vol ts 


Total Cathode Current 






6.5 


max. 


ma. 


Typical Operation and Charac 


teristtcs - CI 


ass A t 


Amp I 


fier 


Plate Voltage 




90 


90 




vo 1 1 s 


Screen Vol tage 




67.5 


90 




vol ts 


Grid Voltage 












volts 


Plate Resi stance 




0.6 


0.35 




megohm 


Transconductance 




925 


1025 




umhos 


Grid Bias for 












Plate Current -• 10 u amp. 




-6 


-8 




vol ts 


Plate Current 




2.9 


4.5 




ma. 


Screen Current 




1.2 


2.0 




ma. 


o With no external shield. 












The center hole in 


sockets 


designed for thi 


s bast 




provides for the tossibili 


ty that this tube tyti 




*oy be Manufactured with the exhaust- tube i 


it a 




the base end. For 


this reason, it 


is recommended 


that in equipne^t employing this 
material be befitted to obstruct th 


tube tyP 


e, nc 




c socket 


hole 





June 1. 1942 



RCA RADIOTRON DIVISION 

RCA MANUf ACTURlNG COMPANY. INC 



TENTATIVE DATA 




IL4 



AVERAGE PLATE CHARACTERISTICS 



I I 1 I I I I I I I I I I I 1 I I I I I 1 l I I I 1 I I I I I I I I I i i 



E f = 1.4 VOLTS D.C. SCREEN VOLTS = 90 




PLATE MILL I AM PERES 



MARCH 18,1942 



RCA RAOIOTRON DIVISION 

RCA MANUFACTURING COMPANY. INC. 



92C-6382 



IL6 
PENTAGRID CONVERTER 




MINIATURE TYPE 



GENERAL DATA 








Electrical: 








Filament, Coated: 








Voltage 1.4 . . 




dc volts 


Current 0.050 






amp 


Direct Interelectrode Capacitances: 








With 




Without 




External 




External 




Shield* 




Shield 




Grid No. 4 to All Other 




• 




Electrodes (RF Input) ... 7.5 




7.5 


m i 


Plate to All Other 








Electrodes (Mixer Output) . 12 




7 


wf 


Grid No.l to All Other 








Electrodes Except Grid No. 2 








(Osc. Input) 2.2 




2.2 


m i 


Grid No.2 to Al 1 Other 








Electrodes Except Grid No.l 












2.6 


mtf 


Grid No. 4 to Plate 0.36 max. 


0.46 max. 


W* 






0.24 


/i/xf 


Grid No. 4 to Grid No.l . . . 0.19 




0.19 


Wit 


Grid No.2 to Grid No.l . . . 0.80 




0.80 


Wif 


Grid No.l to Plate 0.10 max. 


0.15 max. 


/ifif 


Mechanical: 








Mounting Position 






Any 


Maximum Overall Length . . 






2-1/8" 


Maximum Seated Length 






1-7/8" 


Length from Base Seat to 








Bulb Top (excluding tip) 




. . 1-1/2" 


±3/32" 


Maximum Diameter •••••••.... 






3/4" 
T-5-1/2 
O.E7-1) 


Bulb 




I I ! \ 


Base Small-Button Miniature 


7- 


•Pin (JETEC N 


Basing Designation for BOTTOM VIEW . 






7DC 


Pin 1-Filament (-) J£e5<!?\ 


P 


n 5-Grid No 


•3, 


Pin 2 -Plate (IX/pj?r^p® 




Grid No.5 


Pin 3-Grid No.2 AhilltjjL 


P 


n 6-Grid No. 4 


Pin 4-Grid No.l ^\j\^/^ 


P 


n 7- Filament ( + ) 


CONVERTER 








Maxiaua Ratings, Design-Center Values: 








PLATE VOLTAGE 




110 max. 


volts 


GRIDS-No.3 & No.5 (SCREEN) VOLTAGE . . 


• 


65 max. 


volts 


* External shield #316 connected to pin l. 









AUG. 1, 1953 TUBE DEPARTMENT 

IA0IO COtKMATION OP AMItlCA. HAM I JON, NEW JfUIY 



TENTATIVE DATA 




IL6 
PENTAGRID CONVERTER 



GRIDS-No.3 & No. 5 SUPPLY VOLTAGE 110 max. volts 

GRID-No.2 (OSCILLATOR-PLATE) VOLTAGE . . . 110 max. volts 
TOTAL CATHODE CURRENT 4 max. ma 

Characteristics - Separate Excitation:* 

Plate Voltage 90 volts 

Grids-No.3-and-No.5 Voltage 45 volts 

Grid-No.2 (Oscillator-Plate) Voltage ... 90 volts 

Grid-No. 4 (Mixer-Grid) Voltage volts 

Grid-No. 1 (Oscillator-Grid) Resistor . . . 0.2 megohm 

Plate Resistance (Approx.) 0.65 megohm 

Conversion Transconductance 300 /^mhos 

Grid-No. 4 Voltage for Conversion 

Transconductance of 10 ^jnhos . . • -3.5 volts 
Grid-No. 4 Voltage for Conversion 

Transconductance of 100 /xmhos . . -1.3 volts 

Plate Current 0.5 ma 

Grids-No.3-and-No.5 Current 0.6 ma 

Grid-No. 2 Current 1.2 ma 

Grid-No. 1 Current 0.035 ma 

Total Cathode Current 2.35 ma 

Max ilium Circuit Values: 

Grid-No.4-Circuit Resistance 1.0 max. megohm 

NOTE: The transconductance between grid No.l and grid No. 2 connected to 
plate (not oscillating) is approximately 550 Mmhos under the following 
conditions: signal applied to grid no.1 at zero bias; grid no.2 and 
plate at 90 volts; grids no. 3 and no. 5 at 45 volts; grid No.u grounded. 
Under the same conditions, the total cathode current is 5 mllllamperes, 
and the amplification factor Is 40. 

t The characteristics shown under separate excitation approximate those 
obtained in a self-excited oscillator operating with zero bias. 



AUG. 1, 1953 tubewaktment TENTATIVE DATA 

tAOlO COIPORATION OF AMEIICA, HAUISON. NEW JEKEY 



ILB4 
POWER PENTODE 




Electrical : 

Filament, Coated: 

Voltage 

Current 



GENERAL DATA 



1.4 
0.05 



dc volts 

\ . amp 



Mechanical : 

Mounting Position Any 

Maximum Overall Length 2-25/32" 

Maximum Seated Length 2-1/4" 

Maximum Diameter 1-3/16" 

Bulb T-9 

Ease Lock- in 8-Pin 

Basing Designation for BOTTOM VIEW 5AD2 



Pin 1 - Filament ( + ) 

Pin 2 -PI ate 

Pin 3 -Grid No. 2 

Pin 4 - Internal 

Connection 
—Do Not Use 




Pin 5 - No Connection 
Pin 6 -Grid No. 1 
Pin 7 - No Connection 
Pin 8 -Filament (-J , 

Grid No. 3 
Plug -Base Shell 



Maximum Ratings and Typical Operating Conditions for the 1LB4 
are the same as for the Pentode Unit of Type 1D8-GT. 



OCTOBER 15, 1947 tube department 

IADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



DATA 





ILC5 
SHARP-CUTOFF PENTODE 



dc volts 
. . amp 






GENERAL DATA 
Electrical : 
Filament, Coated: 

Voltage 1.4 

Current 0.05 

Direct Interelectrode Capacitances: 

Grid No.l to Plate . . 0.007 max 

Input 3.2 

Output 7.0 

With external shield connected to negative filament terminal. 

Mechanical : 

Mounting Position Any 

Maximum Overall Length 2-25/32" 

Maximum Seated Length 2-1/4" 

Maximum Diameter 1-3/16" 

lb .• T-9 

Base Lock- in 8-Pin 

Basing Designation for BOTTOM VIEW 7A0 



Pin 1 -Filament (+) 
Pin 2- Plate 
Pin 3 -Grid No. 2 
Pin 4 -Grid No. 3 
Pin 5 - Filament (-) , 

Internal 

Shield 




Pin 6-Grid No.l 
Pin 7 - No Connection 
Pin 8- Fi lament (-), 
I nternal 

Shield 
PI ug - Base 

Shell 



AMPLIFIER -Class Aj 
Maximum Ratings, Design-Center Values'. 
PLATE VOLTAGE. 



GRID-No.2 (SCREEN) VOLTAGE 

Typical Operation and Characteristics: 
Plate Voltage 



45 



110 max. 
45 max. 



90 



vol t: 
vol t: 



Grid No. 3 
Grid-No. 2 Voltage, 
rid-No. 1 (Control-Grid) 

Supply Vol tage 

Min. Grid-No. 1 Resistor 

Plate Resistance (Approx.) . . . 

Transconductance ... 

Plate Current 

Grid-No. 2 Current 



Connected to negative filament terminal at socket 



45 



45 



VOU; 






. 


volts 


1 


1 . 


. megohm 


0.7 


1.5 . 


megohms 


750 


775 . 


/imhos 


1.1 


1.15 . 


ma 


0.35 


0.30 . 


ma 



OCTOBER 15, 1947 



TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



DATA 



ILC6 
PENTAGRID CONVERTER 




GENERAL DATA 
Fleet r ical : 

Filament, Coated: 

Voltage 1.4 

Current 0.05 . . 

Direct I nterel ectrode Capacitances: 

Grid No. 4 to Plate . . . 0.28 . . 

Mixer Input 9.0 . . 

Mixer Output 5.5 . . 

Oscillator Input .... 2.4 . . 

Oscillator Output. ... 4.8 



dc 



witn external snield connected to negative filament terminal. 

Mechanical : 

Mounting Position 



vol ts 
amp 

uuf 



Any 



Maximum Overall Length 2-25/32 

Maximum Seated Length 2-1/4" 

Maximum Diameter * 1-3' 16" 

Bulb T-9 



Base 

Easing Designation 

Pin 1- Filament ( + 
Pin 2 -PI ate 
Pin 3-Grid No. 2 
Pin 4 -Grid No. 1 
Pin 5-Grid No. 3, 
Grid No. 5 



Lock- in 8-Pin 

for BOTTOM VIEW 7AK 

Pin 6 - Grid No. 4 

Pin 7 -No 

Connection 
Pin 8- Filament (-) 
Plug -Base Shell 




CONVERTER 
Maximum Ratings, Design-Center Values: 

PLATE VOLTAGE 

GRIDS-No.3 & No. 5 (SCREEN) VOLTAGE . . 
GRIDS-No.3 <?< No. 5 SUPPLY VOLTAGE . . . 
GRIO-No.2 (ANODE-GRID) VOLTAGE . . . . 

GRID-No.2 SUPPLY VOLTAGE 

TOTAL CATHODE CURRENT 



Typical Operation: 

Plate Voltage 

Grids-No. 3 & No. 5 Voltage 

Grid-No. 2 Voltage 

Grid-No. 4 (Control-Grid) 

Supply Vol tage . . . 

Min. Grid-No. 4 Resistor 

Grid-No. 1 (Oscillator-Grid) Resistor . 

Plate Resistance 

Conversion Transccnductance 

Conversion Transconductance (Approx.)# 

£: See next page. 



110 


max. 


vol ts 




45 


max. 


vol ts 


1 


10 


max. 


vol ts 




50 


max. 


vol ts 


110 


max. 


volts 


3 


.0 


max. 


ma 


45 




90 


vol ts 


35 




35 


vol ts 


45 




45 


volts 










volts 


1 




X 


megohm 


0.2 




0.2 


megohm 


0.3 




D.65 


megohm 


250 




275 


/omhos 


5 




5 


^<mhos 



OCTOBER 15, 1947 TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



DATA 




ILC6 
PENTAGRID CONVERTER 



Plate Current 

Grids-No. 3 & No. 5 Current. 

Grid-No. 2 Current 

Grid-No. 1 Current 

Total Cathode Current. . . 



0.70 


0.75 


ma 


0.75 


0.70 


ma 


1.4 


1.4 


ma 


0.035 


0.035 


ma 


2.9 


2.9 


ma 



Obtained preferably by using a properly bypassed voltage-dropping re- 
sistor in series with the plate voltage supply. To avoid oscillation 
difficulties, the voltage of gri ds No. 3 a Ho. 5 must be at least 10 volts 
lower than the grid-Mo. 2 voltage. 
# For grid-No. 4 bias of -3 volts. 



NOTE; 




OCTOBER 15, 1947 



TUBE DEPARTMENT 



DATA 



KAOIO COIPOIATION OF AMEtlCA. HAH I SON. NEW JEISEY 



ILD5 
DIODE— SHARP-CUTOFF PENTODE 




. dc vol ts 
. . . amp* 



GENERAL DATA 
Electr ical : 

Filament, Coated: 

Voltage 1.4 

Current. .' 0.05 

Direct I nterel ectrode Capacitances: 
Pentode Unit: 

Grid No.l to Plate . . 0.18 mif 

Input 3-2 A^tf 

Output 6.0 Ai/xf 

With external shield connected to negative filament terminal. 

Mechanical : 

Mounting Position Any 

Maximum Overall Length 2-25/32" 

Maximum Seated Length 2-1/4" 

Maximum Diameter 1-3/16" 

Bulb T-9 

Base Lock- in 8-Pin 

Basirg Designation for BOTTOM VIEW 6AX 



Pin 1 -Filament (+) 
Pin 2 -Pentode 

Plate 
Pin 3 -Pentode 

Grid No. 2 
4 -Diode Plate 
5 -No 

Connection 



Pin 

Pin 




Pentode 
Grid No.l 
7 -No 

Connection 
-Filament (-) 
Pentode 
Grid No. 3 
-Base Shell 



Maximum Ratings, Design-Center Values: 

PLATE VOLTAGE 

GRID-No.2 (SCREEN) VOLTAGE 



110 max. 
50 max. 



volts 
volts 



Typical Operation and Characteristics: 

Plate Voltage 45 90 . . volts 

Grid-No. 2 Voltage 45 45 . . volts 

Grid-No. 1 Voltage .. volts 

Plate Resistance (Approx.) .... 0.9 0.75 . megohm 

Transconductance 550 575 . . /imhos 

Plate Current 0.55 0.6 . . ma 

Grid-No. 2 Current 0.12 0.1.. ma 

DIODE UNIT 

The diode is located at the negative end of the filament 
and i s independent of the pentode unit except for the common 
f i lament. 



OCTOBER 15, 1947 TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



DATA 




ILE3 
MEDIUM-MU TRIODE 



GENERAL DATA 

Electrical: 

Filament, Coated: 

Voltage 1.4 dc volts 

Current 0.05 ». . . . amp 

Direct Interelectrode Capacitances - Triode Unit:* 

Grid to Plate 1.7 ^f 

Grid to Cathode 1.7 wrf 

Plate to Cathode .... 3-0 wrf 

With external shield connected to negative filament terminal. 

Mechanical: 

Mounting Position Any 

Maximum Overall Length 2-25/32" 

Maximum Seated Length 2-1/4" 

Maximum Diameter 1-3/16" 

Bulb T-9 

Base Lock-in 8-Pin 

Basing Designation for BOTTOM VIEW 4AA 



Pin 1-Filament ( + ) 

Pin 2 -PI ate 

Pin 3- No Connection 

Pin 4 - No Connection 

Pin 5 - Internal 

Connection - 
Do Not Use 




Pin 6-Grid 
Pin 7 -No 

Connection 
Pin 8 -Filament (-) 
PI ug - Base 

Shell 



AMPLIFIER -CI ass Aj 
Maximum Ratings, Design-Center Values'. 

PLATE VOLTAGE 110 max. 

Typical Operation and Characteristics: 

Plate Voltage 90 90 . . 

Grid Voltage -3 • • 

Amplification Factor 14.5 14.5 

Plate Resistance 11200 19000 . . 

Transconductance 1300 760 . . 

Plate Current 4.5 1.4 . . 



volts 



volts 
volts 

ohms 

/imhos 

ma 



OCTOBER 15, 



194 7 TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



DATA 



ILG5 
REMOTE-CUTOFF PENTODE 




GENERAL DATA 

Electrical: 

Filament, Coated: 

Voltage 1.4 dc volts 

Current 0.05 amp 

Direct I nterelectrode Capacitances: 

Grid No.l to Plate. . . 0.007 max wif 

Input 3*2 nu-f 

Output .7.0 wif 

°With external shield connected to negative filament terminal. 

Mechanical : 

Mounting Position Any 

Maximum Overall Length 2-25/32" 

Maximum Seated Length 2-1/4" 

Maximum Diameter 1-3/16" 

Bulb T-9 

Base Lock- in 8-Pin 

Basing Designation for BOTTOM VjEW 7A0 

Pin 6-Grid No.l 
Pin 7 -No Con- 
nect ion 
Pin 8- Filament(-) 
Internal 
Shield 



Pin 1- Filament(t) 
Pin 2- Plate 
Pin 3-Grid No. 2 
Pin 4-Grid No. 3 
Pin 5- Filament(-) 
Internal 



Shield 




Plug - Base Shell 



AMPLIFIER - Class Ai 



Maximum Ratings, Design-Center Values: 
PLATE VOLTAGE 

GRID-No.2 (SCREEN) VOLTAGE 



110 max. 
110 max.. 



volts 
volts 



Typical Operation and Characteristics: 

Plate Voltaqe 90 90 

Grid No. 3 (Suppressor) ( Connect ed to negat 



Grid-No. 2 Voltage 

Grid-No. 1 (Control-Grid) 

Voltage. . . . 
Plate Resistance (Approx.). . . 

Transconductance 

Grid-No. 1 Bias (Approx.) for 
transconductance of 10 nmhos. 

Plate Current 

Grid-No. 2 Current 



volts 
fila- 
ment terminal at socket 



45 


1.0 
800 

-10 
1.7 
0.4 



90 

-1.5 
0-5 
1150 

-19 
3.7 
0.9 



volts 

volts 

megohm 

Limhos 

volts 
ma 
ma 



FEB. 1, 1949 



TUBE DEPARTMENT 

RAOIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



DATA 




ILH4 
DIODE- HIGH-MU TRIODE 




dc volts 
. . amp 



GENERAL DATA 
Electrical : 
Filament, Coated: 

Voltage 1.4 ..'.... 

Current 0.05 

Mechanical : 

Mounting Position Any 

Maximum Overall Length 2-25/32" 

Maximum Seated Length 2-1/4" 

Maximum Diameter 1-3/16" 

Bulb T-9 

Base Lock- in 8-Pin 

Basing Designation for BOTTOM VIEW 5AG 



Pin 1- Filament (+) 
Pin 2-Triode Plate 
Pin 3 -No 

Connection 
Pin 4-Diode Plate 
Pin 5 -No 

Connection 




Pin 6 -Triode Grid 
Pin 7 -No 

Connection 
Pin 8 -Filament (-) 
Plug -Base 

Shell 



Maximum Ratings and Characteristics for Type 1LH4 
are the same as those shown for the 1H5-GT. 



OCTOBER 15, 1947 TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



DATA 





ILN5 
SHARP-CUTOFF PENTODE 



GENERAL DATA 

Electrical : 

Filament, Coated: 

Voltage 1.4 dc volts 

Current 0.05 amp 

Direct Interelectrode Capacitances: 

Grid No.l to Plate . . 0.007 max wf 

Input. .' 3.0 wif 

Output 8.0 /i/xf 

With external shield connected to negative filament terminal. 

Mechanical : 

Mounting Position - Any 

Maximum Overall Length .... 2-25/32" 

Maximum Seated Length 2-1/4" 

Maximum Diameter 1-3/16" 

Bulb T-9 

Base Lock- in 8-Pin 

Basing Designation for BOTTOM VIEW 7A0 



Pin 1 -Filament ( 
Pin 2 -PI ate 
Pin 3-Grid No. 2 
Pin 4-Grid No. 3 
Pin 5 -Filament ( 




Pin 6-Grid No.l 
Pin 7-No 

.Connection 
Pin 8-Filament (-) 
Plug -Base Shell 



AMPLIFIER -CI ass Aj 
Maximum Ratings, Design-Center Values: 

PLATE VOLTAGE 

GRID-No.2 (SCREEN) VOLTAGE 



Typical Operation and Characteristics: 

Plate Voltage 

Grid-No. 3 (Suppressor) . . 

Grid-No. 2 Voltage 

Grid-No. 1 (Control-Grid) Voltage 
PI ate~ Resistance (Approx.) . . . 

Transconductance 

Grid-No. 1 Bias (Approx.) for 
transconductance of 10 /imhos . 

Plate Current 

Grid-No. 2 Current 



110 max. 
110 max. 



90 



volts 
volts 



volts 



Connected to cathode at socket 



90 . 


. volts 


. 


. volts 


1.1 . 


megohms 


800 . 


. /imhos 


-4.5 . 


volts 


1.6 . 


ma 


0.35 . 


ma 



OCTOBER 15, 1947 TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



DATA 



IN5-GT/G 
R-F AMPLIFIER PENTODE 




Filament 


Coated 






Voltage 


1.4 


d-c volts 


Current 


0.05 




amp. 


Direct Interel ectrode Capacitances: 






Grid to Plate 


0.007 max. 




uuf 


Input 


3 




uuf 


Output 


10 




ppf 


Maximum Overal 1 Length 






3-5/16" 


Maximum Seated Height 






2-3/4" 


Maximum Diameter 






1-5/16" 


Bulb 






T-9 


Cap 




Ski rted Miniature 


Base 


Small Wa1 


r er Octal 7-Pin 


SI eeve 


Pin 1-Base Sleeve 




Pin 5 -No Connection 


Pin 2- Filament + 


@— ® 


Pin 7- Filament - 


Pin 3 -PI ate 


QrfJ^ \\ 


Pin 8 -No Connection 


Pin 4 -Screen 


f2w" :: X*r^ 


Cap -Grid 




Mounting Position 


w^ts 




Any 


— KEY — 

BOTTOM VIEW (GT-5Y) 




Maximum #« tings 


Are Design- Center Values 






AMPLIFIER 






Plate Voltage 




110 max. 


volts 


Screen Voltage 




110 max. 


volts 


Typical Operation and Characteristics 


- Class A Amp I 
90 


ifier: 


Plate 




volts 


Screen 




90 


volts 


Grid 







volts 


Plate Res. 




1.5 approx 


. megohms 


Transcond. 




750 


umhos 


Grid Bias for Transcond 








of approx. 5 pmhos 




-4 


volts 


Plate Cur. 




1.2 


ma. 


Screen Cur. 




0.3 


ma. 


With shield connected to negative filament 


terminal. 





Jan. 1, 1943 



RCA VICTOR DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



DATA 




IN5-GT/G 
AVERAGE PLATE CHARACTERISTICS 




DEC. 29, 1942 



PLATE MILLIAMPERES 



RCA VICTOR DIVISION 

IADIO COIPOIATION OF AM£«ICA, HAMISON. NEW JEtSEY 



92C-6000RI 



IQ5-GT/IQ5-G 
BEAM POWER AMPLIFIER 




Fi lament 


Coatee 






Vol tage 


1.4 




d-c vol ts 


Current 


0.1 




amp. 


Maximum Overal 1 Length 






3-5/16" 


Maximum Seated Height 






2-3/4" 


Maximum Diameter 






1-5/16" 


Bulb 






T-9 


Base 


1 ntermedi 


ate Shell Octal 7-Pin 


Pin 1 - No Connection 


Q-@ 




Pin 5-Grid 


Pin 2 -Filament + 


(5^/^— V 




Pin 7 - Fi lament - 


Pin 3 -PI ate 






Pin 8- No Connection 


Pin 4 - Screen 


(2V4IXIL 


*tz) 




Mounting Position 


Qj^tg) 




Any 


BOTTOM VIEW 


(G-6AF) 




' 


AMPLIFIER 




Plate Voltage 






110 max. volts 


Screen Vol tage 






110- max. volts 


Zero-Signal Cathode Current 




12 max. ma. 


Typical Operation and Characterii 


tics - 


Class A Amplifier: 


Plate 




85 


90 volts 


Screen 




85 


90 volts 


Grid 




-5 


-4.5 volts 


Peak A-F Grid Voltage 




5 


4.5 volts 


Zero-Si g. PI ate Cur. 




7.0 


9.5 ma. 


Zero-Si g. Screen Cur. 




0.8 


1.3 approx. ma. 


Plate Resistance 




70000 


75000 approx. ohms 


Transconductance 




1950 


2200 umhos 


Load Resistance 




9000 


8000 ohms 


Total Harmonic Dist. 




5.5 


6.0 % 


Max.-Sig. Power Output 




250 


270 mw. 


•<r Indicates a change. 









July 1, 1941 



RCA RADIOTRON DIVISION 

RCA MANUFACTURING COMPANY. INC. 



DATA 




IQ5-GT 



AVERAGE PLATE CHARACTERISTICS 








o 

(VJ 

PLATE (I 


JUNE 


3, 


1941 



b )0R SCREEN (r C2 )MILLIAMPERES 



RCA RADIOTRON DIVISION 

RCA MANUFACTURING COMPANY. INC. 



92C-6293 



IR5 
PENTAGRID CONVERTER 

MINI ATURE TYPE 




Filament Coated 

Voltage 1.4 

Current 0.05 

Di rect * Interel ectrode Capaci tances: 

Grid #3 to All Other Electrodes (R-F Input) 

Plate to All Other Electrodes (Mixer Output 

Grid #1 to All Other Electrodes (Osc. Input) 

Grid #3 to Plate 

Grid #3 to Grid #1 

Grid #1 to Plate 
Maximum Overall Length 
Maximum Seated Height 
Maximum Diameter 



d-c vol ts 
amp. 



7.0 
7.5 
3.8 



uuf 
uuf 
uuf 



Bulb 
Base* 

Pin 1 - Fi lament - 

Pin 2 -PI ate 

Pin 3 -Grids #2 & #4 

Pin 4-Grid #1 
Mounting Position 




0.4 max. uuf 
0.2 max. uuf 
0.1 max. uuf 
2-1/8" 
1-7/8" 
3/4" 
T-5-1/2 
Miniature Button 7- Pin 
Pin 5 -Fi lament - 
Pin 6 -Grid #3 
Pin 7 - Fi 1 ament + 



BOTTOM VIEW (7AT) 

Maximum and Minimum. Ratings Are. Design-Center Values 

CONVERTER SERVICE 

Plate Voltage 

Grids #2 & #4 Voltage 



Any 



Grids #2 & #4 Supply Voltage 

Grid #3 Voltage 

Total Zero-Si g. Cathode Current 

Typical Operation and Characteristics: 
Plate Voltage 45 67.5 

Grids #2 & #4 Voltage 45 67.5 

Grid #3 Voltage 

Grid #1 Resistor 0.1 0.1 

Plate Resistance 0.6 0.5 

Conversion Transcond. 235 280 

Grid #3 Bias for Conver. 
Transcond. of approx. 
5 umhos -9 -14 

Plate Current 0.7 1.4 

Grids #2 & #4 Current 1.9 3-2 

Grid #1 Current 
Total Cathode Current 

NOTE: 



90 max. 

67.5 max. 

90 max. 

min. 

5.5 max. 



vol ts 
vol ts 
vol ts 
vol ts 
ma. 



90 90 

45 67.5 

V 

0.1 



volts 
vol ts 
volts 
megohm 



0.1 

0.8 0.6 approx. megohm 

250 300 umhos 

-9 -14 volts 

0.8 1.6 ma. 

1.9 3.2 ma. 

ma. 

ma. 

ed 



0.15 0.25 0.15 0.25 
2.75 5 2.75 5 

The transconductance between Grid il and Grids *2 A *U 
plate (not oscillating) is approximately 1400 umhos under the 
following conditions: Grid #l A *3 at volts; Grids *2 A *4 
and plate at 67.5 volts. 
With no external shield. 

4 The center hole in sockets designed for this base 
provides for the possibility that this tube type 
may be manufactured with the exhaust - tube tip at 
the base end. For this reason, it is recommended 
that in equipment employing this tube type, no ma- 
terial be permitted to obstruct the socket hole. 



-*■ Indicates a change. 



May 1, 1942 



RCA RADIOTRON DIVISION 

RCA MANUFACTURING COMPANY. INC. 



DATA 




IR5 

AVERAGE PLATE CHARACTERISTICS 
TRIODE CONNECTION 



iii i iiiiiiihiiiiMnii i i iiii niiiii i ii i ii i i i i iiii i iiii i i 




E f =1.4 VOLTS D.C. 
| GRIDS N£2, 3 &4 CONNECTED TO PLATE 



PLATE(l b )OR GRID(I C )MILLIAMPERES 



MAY 4, 1942 



RCA RAOIOTRON DIVISION 

RCA MANUFACTURING COMPANY. INC. 



92C-6350RI 



IR5 
OPERATION CHARACTERISTICS 




Ef>= 1.4 VOLTS D.C. GRIDN2 3 VOLTS = 

GRID Ne| RES.= IOOOOO OHMS s RECOMMENDED MIN. IC|=0.02MA. 
GRID N9 | CUR. VARIED BY ADJUSTMENT OF OSC VOLTAGE 
OSC VOLTS ON GRIDS N°2 8.N2 4 & ON FILAMENT = 



II I I M i l I II II M i niMM I Mi l l Mil l I I IMMMI I 1 11 I I illllllll l l M IIII H I II 




0.1 0.2 0.3 

GRID N£l (OSCILLATOR-GRID) MILLIAMPERES(l a ) 

MAY 30,1940 RCA RADIOTRON DIVISION 92C-6098RI 



RCA RADIOTRON DIVISION 

RCA MANUFACTURING COMPANY. INC. 




IR5 





OPERATION 




CHARACTERISTICS 
























:: E-p = 1.4 VOLTS D.C. : 


















































































;-: CURVE 


PLATE 
VOLTS 


GRID N£2 
A N£4 
VOLTS 


GRID N 

RESISTC 

OHMS 


°l GRID 


Mo 


1 




R CURRENT* 
PA 








:: A 
:: B 
:: C 

:: D 


45 

90 

67.5 

90 


45 

45 

67.5 

67.5 


I00000 I50 
1 00000 I50 
1 00000 250 
100000 250 








::*OBTAINED BY ADJUSTMENT OF OSC.-GRID ||||||/|l 
|= (GRID N2I) VOLTS TO GIVE INDICATED VALUES ||||[/|L[ 
:: OSC. VOLTS ON GRIDS N22 # 8,N24 & ON FILAMENT = WK1J11 
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-16 -12 -8 -4 

GRID N23 (CONTROL-GRID) VOLTS 
MAY 29,1940 RCA RADIOTRON DIVISION 

1 RCA MANUFACTURING COMPANY. INC. 



92C-6097RI 



IS4 «^C 

POWER AMPLIFIER PENTODE 




MINIATURE TYPE 



Filament Coated 








Voltage 1.4 




d- 


-c volts 


Current 0.1 






amp. 


Maximum Overal 1 Length 






2-1/8" 


Maximum Seated Height 






1-7/8" 


Maximum Diameter 






3/4" 


Bulb 






T-5-1/2 


Base A 


Miniature Butt 


Dn 7-Pin 


Pin 1- Filament- ,-v/lfcSv^v 




Pin 5-Fi 


ament - 


Pin 2 -PI ate 9$^fY 




Pin 6-Plate 


Pin 3-Grid JHgJj 




Pin 7-Fi 


lament + 


Pin 4 - Sc reen ^^gzZ' 








Mounting Position B0TT( ^ v , Ew (7AV) 




Any 


AMPLIFIER 








Plate Voltage 




90 max 


. volts 


Screen Voltage 




67.5 max 


. volts 


Total Max. -Signal Cathode Current 




11 max 


. ma. 


Total Zero-Signal Cathode Current 




9 max 


. ma. 


Typical Operation and Characteristics - CL 


oss 4 a Amp I 


i fieri 


Filament 1.4 


1.4 


1.4 d- 


c volts 


Plate 45 


67.5 


90 


volts 


Screen 45 


67.5 


67.5 


volts 


Grid -4.5 


-7 


-7 


volts 


Peak A-F Grid Voltage 4.5 


7 


7 


volts 


Zero-Signal Plate Cur. 3.8 


7.2 


7.4 


ma. 


Zero-Signal Screen Cur. 0.8 


1.5 


1.4 


ma. 


Plate Res. (Approx.) 0.1 


0.1 


0.1 


megohm 


Transcond. 1250 


1550 


1575 


umhos 


Load Res. 8000 


5000 


8000 


ohms 


Total Harmonic 








Distortion 12 


10 


12 


% 


Max. -Si g. Power Output 65 


180 


270 


mw 


The center hole in sockets designed for this base 




Provides for the possibility 


that thi 


s tube type 




nay be manufactured with the 


exhaust- 


tube tip at 




the base end. For this reason 


, it is 


recommended 




that in equipment employing 
material be permitted to obstrv 


this tube tyPe, no 




\ct the socket hole. 





Jan. 30, 1942 



RCA RADIOTRON DIVISION 

RCA MANUFACTURING COMPANY. INC. 



DATA 




IS4 



AVERAGE PLATE CHARACTERISTICS 




PLATE (r b ) OR SCREEN (l C2 ) M I LLI AMPERES 



JAN. 26, 1942 



RCA RADIOTRON DIVISION 

RCA MANUf ACTUIING COMPANY. INC. 



92C-6I57RI 



IS4 
OPERATION CHARACTERISTICS 




-- 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 -■ 














II 1 II II 1 II II 1 


1 1 1 1 1 1 ii 1 1 1 1 1 1 1 














::: E-f = 1.4 VOLTS D.C. ;:: 














: Tl 






J CURVE 








1 ^ir.N^ 1 1 1 M- 1 1 M 1 1 1 II 1 1 








PLATE 1 SCREEN 
VOLTS VOLTS 


V0LTS RMS 


















' 1 1 1 1 1 1 1 1 1 1 1 1 11 1 




























45 1 45 

67.5 67.5 

90 | 67.5 


-4.5 1 3.2 










] 










-7 4.95 hi+44+rt+H-H- 














-7 | 4.95 
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MAY 8,1941 



5000 10000 

LOAD RESISTANCE -OHMS 



RCA RADIOTRON DIVISION 

RCA MANUFACTURING COMPANY. INC. 



15000 



92C-6I75RI 




IS4 



AVERAGE 



J^cfiMteffiJ 



TERISTICS 




(\J CO ^ 

PLATE(l b )OR GRID(l C ) MILLIAMPERES 



DEC. 26, 1941 



RCA RADIOTRON DIVISION 

RCA MANUFACTURING COM* ANY. INC. 



92C-6348 



IS5 
DIODE -PENTODE 

MINIATURE TYPE 




Electrical : 

Filament, Coated: 

Voltage 

Current. . . . . 



Mechanical: 

Mounting Position Any 

Maxi-mum Overall Length . 2-1/8" 

Maximum Seated Length 1-7/8" 

Length, Base Seat to Bui b Top (excluding tip) . 1-1/2" ±3/32" 

Maximum Diameter 3/4" 

Bulb T-5-1/2 

Base Small-Button Miniature 7-Pin 

Basing Designation for BOTTOM VIEW 6AU 

Pin 1 -Filament (-), 

Grid No. 3 
Pin 2-No 



GENERAL DATA 



1.4 
0.05 



dc volts 
. . amp 



Connection 
Pin 3-Diode 
Plate 




Pin 4 -Pentode 

Grid No. 2 

Pin '5 - Pentode 
Plate 

Pin 6 -Pentode 

Grid No.l 

Pin 7 -Filament ( + 



Maximum Ratings, Characteristics, and Typical Operating 

Conditions for Type 1S5 are the same as those shown 

for the 1U5. 

Curves shown under Type 1U5 also apply to the 1S5. 



JUNE 20, 1947 



TUBE DEPARTMENT 

IAOIO CORPORATION OF AMERICA. HARRISON, NEW JEISEV 



DATA 




IS5 



AVERAGE CHARACTERISTICS 
PENTODE UNIT 


1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 








GRID-N«I VOLTS=0 ~ 
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JUNE 12,1941 



20 40 

GRID-N82 VOLTS 



TUBE DEPARTMENT 

IADIO COtfOtATION OF AMCIICA. HAMNSON, NEW jHSfY 



60 80 

92CM-6297 



IT4 
REMOTE-CUTOFF PENTODE 




MINIATURE TYPE 



GENERAL DATA 

Electrical: 

Fi lament, Coated: 

Voltage 1.4 dc volts 

Current 0.05 amp 

Direct Interelectrode Capacitances: 

Grid No.l to plate 0.01 ... uuf 

Grid No.l to filament (-) & grid No. 3 

& internal shield, and grid No. 2 .... 3-6 . . . uuf 
Plate to filament (-) & grid No. 3 

& internal shield, and grid No. 2 .... 7.5 . . . uuf 

Mechanical: 

Mounting Position Any 

Maximum Overall Length 2-1/8" 

Maximum Seated Length 1-7/8" 

Length, Base Seat to Bulb Top (Excluding tip). . . 2" ± 3/32" 

Maximum Diameter 3/4" 

Bulb T-5-1/2 

Base Small-Button Miniature 7-Pin (JETEC No.E7-l 

Basing Designation for BOTTOM VIEW 6AR 




Pin 5-Filament (-), 
Grid No. 3, 
Int. Shield 
Pin 6-Grid No.l 
Pin 7 - Filament ( + ) 



Pin 1- Filament (-) , 
Grid No. 3, 
Int. Shield 

Pin 2 -PI ate 

Pin 3-Grid No. 2 

Pin 4 - No Connection- 
Do Not Use 

AMPLIFIER - Class A, 
Maximum Ratings, Design-Center Values'. 

PLATE VOLTAGE 90 max. 

GRID-No.2 (SCREEN) SUPPLY VOLTAGE. ..... 90 max. 

GRID-No.2 VOLTAGE 67.5 max. 

GRID-No.l (CONTROL-GRID) VOLTAGE: 

Positive bias value max. 

TOTAL CATHODE CURRENT 5.5 max. 

Typical Operation and Characteristics: 

Plate Voltage 45 67.5 

Grid-No. 2 Voltage 45 

Grid-No. 1 Voltage 

Plate Resistance 

(Approx.) 0.35 

Transconductance 700 

Plate Current 1.7 

Grid-No. 2 Current 0.7 

Grid-No. 1 Voltage for 

transconductance of 10 A«nhos -10 



67.5 


0.25 
875 
3-4 
1.5 

-16 



90 

45 



0.8 

750 

1.8 

0.65 



90 

67.5 



0.5 
900 
3-5 
1.4 



-10 -16 



volts 
volts 
volts 

volts 
ma 

volts 
volts 
vol ts 

megohm 

/imhos 

ma 

ma 

volts 



J With or without external shield JETEC no. 316 connected to pin No.l. 

-•-Indicates a change. 



JAN. 3, 1955 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 



DATA 




IT4 



AVERAGE PLATE CHARACTERISTICS 





Ol- 

«n|j 

> 
u 

-I 



DEC. 27, 1954 



PLATE MILLIAMPERES 



TUBE DIVISION 

IADIO COtfOUTION Of AMMICA, HAMISON, NtW JEIKY 



92CM-6I0IR2 



IT4 




AVERAGE CHARACTERISTICS 
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JAN. 24, 1942 



-10 -5 

CONTROL-GRID VOLTS 

RCA VICTOR DIVISION 

IADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



92C-6357 




IT4 

AVERAGE PLATE CHARACTERISTICS 
TR10PE CONNECTION 




vO <T (\J 

PLATE (l b )OR GRID(I C )MILLIAMPERES 

FEB. 16, 1943 RCA VOOR DIVISION 92C-6352RI 

tADIO COKPOtATION OF AMEIICA. HAIIISON. NEW JEISEY 



IT6 
DIODE— SHARP-CUTOFF PENTODE 

SUBMINIATURE TYPE 




GENERAL DATA 

Electrical : 

Filament, Coated: 

Voltage 1.25 dc volts 

Current 0.04 amp 

Mechanical : 

Mounting Position Any 

Maximum Overal 1 Length 1-3/4 

Maximum Seated Length 1-1/2" 

Length, B'ase Seat to Bulb Top (excluding tip) • 1.200 ±0.060" 

Maximum Diameter 0.4" 

Bulb T-3 

Base Small-Button Sub-mi nar 8-Pin 

BOTTOM VIEW 

Pin 1- Pentode Plate © ® Pin 5- Filament ( + ) 

Pin2-No @/^l_VNS) Pin 6 -Diode Plate 

Connection (\ ItllllA j\ pj n j_^ 

Pin 3-Grid No.l \Au2\s%/ Connection 

Pin 4 - Filament (-), (D^. <S> Pin 8 -Grid No. 2 



Grid No. 3 



PENTODE UNIT 
AMPLIFIER - Class Ai 



Maximum Ratings, Design-Center Values 

PL4TE VOLTAGE 67.5 max. volts 

GRID-Nc.2 (SCREEN) VOLTAGE 67.5 max. volts 

TOTAL CATHODE CURRENT 2.0 max. 

Typical Operation and Characteristics: 

Flate Voltage 

Grid-No. 2 Voltage 

Grid-Nc.l (Control-Grid) Voltage 
Plate Resistance (Approx.) . . . 

Transconductance 

Plate Current 0.33 

Grid-No. 2 Current 0.10 

DIODE UNIT 
Maximum Ratings, Design-Center Values: 
PLATE CURRENT 0.25 max. me 

Diode Considerations: 

The diode is located at the negat i ve end of the filament and i; 
independent of the pentode unit except for the common filament 



30 


45 


67.5 


volts 


30 


45 


67.5 


volts 











vol ts 


0.5 


0.5 


0.4 


megohm 


330 


475 


600 


/jmhos 


.33 


0.75 


1.6 


ma 


).10 


0.21 


0.4 


ma 



SEPT. 15, 1949 TUBEDfPARTMENT TENTATIVE DATA 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 




IT6 



AVERAGE PLATE CHARACTERISTICS 




APRIL 26,104© 



6660 
PLATE (lb) OR GRID-N22 (lc 2 ) MILLIAMPERES 



TUBE DEPARTMENT 

IA0IO COMOtATION OF AMEIICA. HAHISON, NEW JEKEV 



92CM-7260 



IT6 




AVERAGE PLATE CHARACTERISTICS 




APRIL 21,1949 



O o o 

PLATE (lb) OR GRID-N*2(lC2)MILLIAMPERES 



TUBE DEPARTMENT 

IADIO COIPOKATION OF AMERICA, HAMISON, NEW JEISEY 



92CM-7257 




IT6 
AVERAGE PLATE CHARACTERISTICS 



I I 1 1 1 1 1 1 1 M 1 1 1 1 1 1 I ' » ' -- '■ - 
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Ep = 125 VOLTS DC 




GRID-N a 2 VOLTS =67. 3 
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PLATE (lb) OR GRID-N*2 (IC2) MILLIAMPERES 
APRIL 20,1949 TUBE DEPARTMENT 92CM-7256 



«ADIO COtPOHATION OF AMEIICA, HAUISON, NEW JEKEY 



IT6 
AVERAGE CHARACTERISTICS 
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GRID-N*. VOLTS 
TUBE DEPARTMENT 

*ADIO COIPOKATION OF AMENCA, HAMISON, NEW JERSEV 



92CM-7259 



IU4 
SHARP-CUTOFF PENTODE 

MINIATURE TYPE 
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volts 


90 


volts 





volts 


1 


megohm 


900 


/zmhos 


1 


ma 


0.5 


ma 



GENERAL DATA 
Electrical: 

Filament, Coated: 

Voltage 1.4 dc volts 

Current 0.05 amp 

Direct Interelectrode Capacitances: 

Grid No.l to plate 0.01 max. /i/xf 

Grid No.l to filament (-) & 

grid No. 3 & internal shield, 

and grid No. 2* 3-6 /ifif 

Plate to filament (-) & 

grid No. 3 & internal shield, 

and grid No. 2* 7.5 /^xf 

Characteristics, Class A ( Amplifier: 

Plate Voltage , 

Grid-No. 2 Voltage , 

Grid-No. 1 Voltage 

Plate Resistance (Approx.) 

Transconductance , 

Plate Current 

Grid-No. 2 Current 

Grid-No. 1 Voltage (Approx.) for 

transconductance of 10 /xmhos -4 volts 

Mechanical: 

Mounting Position , Any 

Maximum Overall Length 2-1/8" 

Maximum Seated Length 1-7/8" 

Length, Base Seat to Bulb Top (Excluding tip) . 1-1/2" ±3/32" 

Maximum Diameter . 3/4" 

Bulb T-5-1/2 

Base Small-Button Miniature 7-Pin (JETEC No.E7-l) 

Basing Designation for BOTTOM VIEW 6AR 

Pin 1-Filament (-) , ^ ^ Pin 5-Filament (-) , 

Grid No. 3, /^V\ GrId No *3' 

Internal ®/f~3—Y\§) Internal 

Shield J/^:::fT Shield 

Pin2-Plate @C /Or/Z) Pin 6-Grid No.l 

Pin 3-Grid No. 2 QT^^ Pin 7 - Filament ( + ) 
Pin 4 -No Connection 

AMPLIFIER - Class A, 

Maximum Ratings, Design-Center Values: 

PLATE VOLTAGE 110 max. volts 

GR|[>-No.2 (SCREEN) VOLTAGE 110 max. volts 

Without external shield. 

With external shield JETEC No. 316 connected to pin No.l or pin No. 5. 

-^-Indicates a change. 



NOV. 5, 1954 tuk wvson DATA 

IAOIO COtPOtATION OP AMERICA, HAMISON, NEW JMSEY 




IU4 
SHARP-CUTOFF PENTODE 



GRID-No.l (CONTROL-GRID) VOLTAGE: 

Positive bias value max. volts 

TOTAL CATHODE CURRENT 6 max. ma 

Typical Operation as Resistance-Coupled Amplifier: 

See RESISTANCE-COUPLED AMPLIFIER CHART No. 3 
at front of this Section 



-^-Indicates a change. 



NOV. 5. 1954 ^ ^^^ DATA 

IAOIO COtPOIATION Of AMCtlCA, NAMISON, NfW JflNY 



IU4 
AVERAGE PLATE CHARACTERISTICS 
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PLATE MILLIAMPERES 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



92CM-6669RI 




IU4 
AVERAGE CHARACTERISTICS 
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GRID - N2 I VOLTS 
FEB. 6,1946 TUBE DIVISION 

RADIO COtfOIATION OF AMKICA, HAIIISON. NCW JttSEV 



92CM-6668RI 



IU5 
DIODE -PENTODE 

MINIATURE TYPE 




GENERAL DATA 
Electrical; 
Filament, Coated: 

Voltage 1.4 dc volts 

Current 0.05 amp 

Mechanical : 

Mounting Position Any 

Maximum Overall Length 2-1/8" 

Maximum Seated Length 1-7/8" 

Length, Base Seat to Bulb Top (excluding tip). 1-1/2" ± 3/32" 

Maximum Diameter 3/4" 

Bulb T-5-1/2 

Base Small-Button Miniature 7-Pin 

Basing Designation for BOTTOM VIEW 6BW 



Pin 1 -Filament (- 
Pentode 

Grid No. 3 
Pin 2 -Pentode 

Plate 
Pin 3 -Pentode 

Grid No. 2 




Pin 4 -Diode Plate 
Pin 5 -No 

Connection 
Pin 6 -Pentode 

Grid No.l 
Pin 7-Filament ( + ) 



PENTODE UNIT 
AMPLIFIER -CI ass Ai 
Maximum Ratings, Design-Center Values: 

PLATE VOLTAGE 

GRID-No.2 (SCREEN) VOLTAGE 

GRID-No.l (CONTROL-GRID) VOLTAGE: 

Negative bias value 

Positive bias value 

TOTAL MAX .-SIGNAL CATHODE CURRENT. . . . 



90 max. 
90 max. 

50 max. 
max. 
3 max. 



volts 
volts 

volts 
volts 

ma. 



Characteristics: 

Plate Voltage 67.5 . . volts 

Grid-No. 2 Voltage 67.5 . . volts 

Grid-No. 1 Voltage .. volts 

Plate Resistance (Approx.) 0.6 . . megohm 

Transconductance 625 . . /xmhos 

Plate Current 1.6 . . ma. 

Grid-No. 2 Current 0.4 . . ma. 

Typical Operation as Resistance-Coupled Amplifier: 

See RESISTANCE-COUPLED AMPLIFIER CHART at front of this Section. 

DIODE UNIT 
The diode is located at the negative end of the filament 
and is independent of the pentode unit except for the 
common filament. 

Curve shown under Type 1S5 also applies 
_„ . ... to the 1U5. 



JUNE 20, 1947 



TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



TENTATIVE DATA 




IU5 



AVERAGE PLATE CHARACTERISTICS 
PENTODE UNIT 
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PLATE MILLIAMPERES 
TUBE DEPARTMENT 

IAWO COtPOIATION OF AMEIICA. HAUISON. NEW JEISEV 



92CM-6I58RI 



IU5 

AVERAGE CHARACTERISTICS 
PENTODE UNIT 
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GRID-N«I VOLTS 



JUNE I2.J94I 



TUBE DEPARTMENT 

IADIO COIPOtATION OF AMERICA. HAM I SON, NEW JERSEY 



92CM-6I72RI 




IU5 
AVERAGE PLATE CHARACTERISTICS 

TRIODE CONNECTION OF PENTODE UNIT 




«o *r cm 

PLATE (I b )OR GRID (l c ) MILLIAMPERES 
JAN. 2, 1942 TUBE DEPARTMENT 92CM-635IRI 

IA0IO COtPOtATION Of AMftlCA. HAMISON. NfW JIBIY 



l-v 

HALF-WAVE HIGH-VACUUM RECTIFIER 




The l-v supersedes the 



he mercury-vapor type 
hanfeable *iith it. 



1 and is inter- 



H eater 

Voltage 

Current 
Maximum Overall Length 
Maximum Diameter 
Bulb 
Base 

Pin 1- Heater 

Pin 2- Plate 
Mounting Position 



Coated Uni potential Cathode 



6.3 
0.3 




BOTTOM VIEW (4G) 
HALF-WAVE RECTIFIER 



a-c or d-c volts 
amp. 
4-3/16" 
1-9/16" 
ST-12 
Small 4-Pin 
Pin 3 -Cathode 
Pin 4 -Heater 

Any 



Peak Inverse Voltage 

Peak Plate Current 

D-C Heater-Cathode Potential 

Typical Operation with Condenser- In put Filter: 

A-C Plate Voltage (RMS) 117 150 

Total Effective .Plate- 
Supply Impedance 4 min. 30 min. 

D-C Output Current 45 max. 45 max. 



1000 max. volts 

270 max. ma. 

500 max. volts 

325 max. volts 



75 min. 
45 max. 



ohms 



Under no condition of operation should the normal operating heater 
voltage of 6.3 volts ever fluctuate to exceed a maximum of 7.5 volts. 
A When a filter- input condenser larger than 40 uf is used, it may De 
necessary to use more plate-supply impedance than the minimum value 
shown to limit the peak plate current to the rated value. 
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CHARACTERISTIC 
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TYPE l-V 

C f «6.1 VOLTS 
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PLATE VOLTS O.C. 



FEB. 2, 1940 



RCA RADIOTRON DIVISION 

RCA MANUFACTURING COMPANY. INC. 



DATA 




l-v 



OPERATION CHARACTERISTICS 
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DEC. 29,1939 
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D-C LOAD MILLIAMPERES 



RCA RADIOTRON DIVISION 

RCA MANUFACTURING COMPANY. INC. 
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92C-5362R2 



IV2 
HALF-WAVE VACUUM RECTIFIER 

MINIATURE TYPE 




GENERAL DATA 
Electrical : 
Filament, Coated: 

*Voltage 0.625 

Current 0.3 

pirect I nterelect rode Capacitance (Approx.): 
Plate to Filament. ... 0.8 



Mechanical : 

Mounting Position Any 

Maximum Overall Length . 2-3/16" 

(Maximum Seated Length 1-15/16" 

Length, Base Seat to Bulb Top (Excluding tip). 1-9/16" ± 3/32" 

Maximum Diameter 7/8" 

Bulb T-6-1/2 

Base Small-Button Noval 9-Pin 



ac volt 
. . amp 



W^ 



With no external shield. 



Basing Designation for BOTTOM VIEW 



9U 



Pin 


1- 


- Internal 
Connection- 
Do Not Use 


Pin 


2- 


-Same as pin 1 


Pin 


3- 


- Same as pin 1 


Pin 


4- 


- Fi lament 




Pin 5- Fi lament 
Pi n 6 - Same as pin 1 
P i n 7 - Same as pin 1 
Pin 8- Same as pin 1 
Pin 9- Plate 



HALF-WAVE RECTIFIER 
PuL sed-Rectifier Service* 
Maximum Ratings, Design-Center Values'. 

PEAK INVERSE PLATE VOLTAGE 7500 max. volts 

PEAK PLATE CURRENT 10 max. ma 

AVERAGE PLATE CURRENT. : . . . 0.5 max. ma 

* The durat ion of the voltage pulse must not exceed 15* of one horizontal 
scanning cycle ina525-lme, 30-frame system as described in "Standards 
of Good Engineering Practice Concerni ng Tel evi sion Broadcast Stations", 
Federal Communications Commission. I n such a system, 15* of one scanning 
cycle is 10 microseconds. 

OPERATING NOTES 
When the filament voltage is measured, it is recommended 
that a thermal rms voltmeter be used. The meter and its 
leads must be insulated to withstand 15000 volts and the 
stray capacitances to ground should be minimized. 



NOV. 15, 1949 



TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



TENTATIVE DATA 




IV2 







HALF-WAVE VACUUM RECTIFIER 




1 




AVERAGE PLATE CHARACTERISTIC 
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NOV. 15, 1949 TUBE DEPARTMENT 

IA0IO CORPORATION OF AMEIICA, HARRISON, NEW JERSEY 



CE-7357T 



IX2-A 
HALF- WAVE VACUUM RECTIFIER 

9-PIN MINIATURE TYPE 
Supersedes Type 1X2 




GENERAL DATA 
Electrical : 

Filament, Coated: 

Voltage 1.25 ac volts 

Current 0.2 amp 

Direct I nterelect rode Capacitance (Approx.): 

Plate to Filament. ... 1 /i/xf 

With no external shield. 

Mechanical : 

Mounting Position Any 

Overall Length 2-11/16 ± 1/8" 

Maximum Diameter 7/8" 

Bulb T-6-1/2 

Cap Skirted "Miniature, JETEC Cl-33 

Base Small-Button Noval 9-Pin 

Basing Designation for BOTTOM VIEW 9Y 

Pin 1 -Filament, (AL^AiD Pin 5 ~ Same as pin 2 

Internal A/7v\ P ' n 6_Sarne as Pin 1 

Shield ®f Y X& Pin 7_Same as Pin 3 

Pin 2-Filament J/| A I I T Pin 8-Same as Pin 2 

Pin 3 -See NOTE (sXj KaJ® p < n 9 - Same as Pin 1 

Pin 4 -Same as Pin 1 Qj^^[9) Ca P -Plate 

NOTE: May be connected to filament; 
otherwise, do not use. 

PULSED-RECTIFIER SERVICE 

Maximum Ratings, Design-Center Values: 

For operation in a 525-line, 30-frame system 

PEAK INVERSE PLATE VOLTAGE 18000 max. volts 

DC OUTPUT VOLTAGE 16000 max. vol ts 

PEAK PLATE CURRENT . . . 10 max. ma 

AVERAGE PLATE CURRENT 1 max. ma 

Typical Operation: 

Peak Positive-Pulse Plate Supply Voltage*. 14000 volts 

Peak Negative-Pulse Plate Supply Voltage*. 3500 volts 

Peak Inverse Plate Voltage 17500 volts 

DC Output Voltage 14000 volts 

DC Output Current 175 /*a 

As described in "Standards of Good Engineering Practice Concerning Tele- 
vision Broadcast Stations", Federal Communications Commission. 

■ * The duration of the voltage pulse must not exceed 15% of one horizontal 
scanning cycle. In a 525-1 me, 30-frame system, 15S of one horizontal 
scanning cycle is 10 microseconds. 



NOV. 1, 1950 WKIWAWMENI TENTATIVE DATA 

IAOIO COIPOtATION OF AMI tICA. HARBISON. NEW JHSIY 




IX2-A 
HALF-WAVE VACUUM RECTIFIER 



OPERATING NOTES 

When the f i lament is supplied from an rf power source which 
i s at a high dc potential above ground, adjustment of the 
filament voltage by direct measurement is usually imprac- 
tical. However, asimple method utilizing visual compari- 
son of filament temperatures can be used for adjustment 
of filament power. The color temperature of the filament 
operating from an rf power source may be checked visually 
by observing in a darkened room the reflection of the 
incandescent filament upon the surface of the internal 
shield. Avisual compar ison of this color temperature with 
that obtained when the f i lament of another I X2-A is operated 
from a dc or low-frequency ac supp ly of 1.25 volts, provides 
a convenient means for ad just i ng the amount of rf excitation 
to produce 1.25 volts (rms) at the filament terminals. 

The voltages emp I oyed i n some television rece ivers and other 
high-voltage equipment are sufficiently high that high- 
voltage rect if ier tubes may produce x-rays wh ich can const i- 
tute a health hazard, unless such tubes are adequately 
shielded. Relatively simple shielding should prove ad- 
equate, but the need for th is precaution should be consider- 
ed in equipment design. 

The AVERAGE PLATE CHARACTERISTIC curve 

shown for type 1B3-GT also applies 

to the 1X2-A within ratings 




unmrv 



SMALL-BUTTON 

NOVAL 9 -PIN 

BASE 



NOV. 1, 1950 



TUBE DEPARTMENT 

1AOIO CORPORATION OF AMERICA. HARRISON. NCW JERSEY 



TENTATIVE DATA 



IX2-B 
HALF-WAVE VACUUM RECTIFIER 




9-PIN MINIATURE TYPE 



GENERAL DATA 
Electrical: 

Filament, Coated: 

Voltage 1.25 ac volts 

Current 0.2 amp 

Direct I nterelect rode Capacitance (Approx'.): 

Plate to Filament .... 1 A</xf 

Mechanical: 

Mounting Position Any 

Maximum Overall Length 2-27/32" 

Seated Length 2-7/16" ± 1/8" 

Maximum Diameter 7/8" 

Bulb T-6-1/2 

Cap Skirted Miniature (JETEC No.Cl-2 or Cl-33) 

Base Small-Button Noval 9-Pin (JETEC No.E9-l) 

BOTTOM V I EW 



Pin 1- Fi lament, 

Int. Shield 

Pin 2 -Filament 

Pin 3 -No. Conn.- 
Do Not Use 

Pin 4 -Fi lament, 

Int. Shield 

Pin 5 -Fi lament 




Pin 6- Filament, 

Int. Shield 
Pin 7 -No. Conn.- 
Do Not Use 
Pin 8- Fi lament 
Pin 9- Fi lament, 

Int. Shield 
Cap -PI ate 



PULSED-RECTIFIER SERVICE 
Maximum Ratings, Design-Center Values Except as Noted: 
For operation in a 525-line , 30-frame system* 

PEAK INVERSE PLATE VOLTAGE 

(Absolute Maximum)" 22000 # max. volts 

PEAK PLATE CURRENT 45 max. ma 

AVERAGE PLATE CURRENT 0.5 max. ma 

Typical Operation: 

Peak Plate Supply Voltage: 

Positive Pulse Value 18000 volts 

Negative Pulse Value 2000 volts 

DC Output Voltage (Approx.) 180Q0 volts 

DC Output Current (Approx.) 100. //amp 

With no external shield. 

As described in "Standards of Good Engineering practice Concerning Tele- 
vision Stations", Federal Communications Commission. 
• under no circumstances should this absolute value be exceeded. 
The dc component must not exceed 18000 volts. 



MARCH 1, 1954 



TUBE DEPARTMENT 

RADIO CORPORATION OP AMERICA. HARRISON. NEW JERSEY 



TENTATIVE DATA 




IX2-B 
HALF-WAVE VACUUM RECTIFIER 



OPERATING NOTES 

When the filament is operated on rf, the col or temperature 
of the filament operating from a pulse-operated or rf 
power source may be checked usually by observing in a 
darkened room the reflection of the incandescent filament 
upon the surface of the internal shield. A visual com- 
parison of this color temperature with that obtained when 
the f i lament of another I X2-B is operated from a dc or low- 
frequency ac supply of 1.25 volts, provides a convenient 
means for adjusting the amount of rf excitation to pro- 
duce 1.25 volts ( rms ) at the filament terminals. 

The voltages employed in some television receivers and 
other high-voltage equipment is sufficiently high that 
high-voltage rectifier tubes may produce x-rays which con- 
st i tute a hazard unless such tubes are adequate ly shielded. 
Relatively simple shielding should prove adequate, but 
the need for this precaution should be considered in 
equipment design. 
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PLATE VOLTS DC 



MARCH 1, 1954 



TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



TENTATIVE DATA 



2A3 
POWER TRIODE 




ac or dc volts 
amp 



GENERAL DATA 
Electrical : 

Filament, Coated: 

Voltage 2.5 .... 

Current 2.5 .... 

Direct I nterelect rode Capacitances (Approx. 

Grid to Plate 16.5 .... 

Grid to Cathode 7.5 .... 

Plate to Cathode .... 5.5 .... 

With no external shield. 

Mechanical : 

Mounting Position Any 

Maximum Overall Length 5-3/8" 

Maximum Seated Length 4-3/4 

Maximum Diameter 2-1/16 

Bulb ST-16 

Base Medium-Shell Small 4-Pin 

Basing Designation for BOTTOM VIEW 4D 



A¥zf 



Pin 1- 
Pin 2- 



Fi lament 
Plate 




Pin 3-Grid 
Pin 4 -Fi lament 



AMPLIFIER - Class ^ 
Maximum Ratings, Design-Center Values: 

PLATE VOLTAGE 

PLATE DISSIPATION 



Typical Operation and Characteristics: 

Plate Voltage 

Grid Voltage* A 

Amplification Factor 

Plate Resistance 

Transconductance 

Plate Current 

Load Resistance 

Second Harmonic Distortion 

Power Output 



300 max. 


volts 


15 max. 


watts 


250 . . 


volts 


-45 . . 


volts 


4.2 




800 . . 


ohms 


5250 . . 


/^rnhos 


60 . . 


ma. 


2500 . . 


ohms 


5 . . 


% 


3.5 . . 


watts 



Maximum Circuit Values: 

Grid-Circuit Resistance. 

# f A , : See next page. 
•*- Indicates a change. 



f fixed bias 0.05 max. megohrr 
\ cathode bias 0.5 max. megohr 



OCTOBER 15, 1947 TUBE DEPARTMENT 

IAOIO CORPORATION OF AMEIICA. HARBISON. NEW JERSEY 



DATA 




2A3 
POWER TRIODE 



PUSH-PULL AMPLIFIER - Class AB^ 








Maximum Ratings, Design-Center Values: 

PLATE VOLTAGE 300 max. volts 

PLATE DISSIPATION 15 max. watts 

Typical Operation: 

Values are for 2 tubes 

Fixed Cathode 
Bias Bias 
Plate Voltage ^00 300 • . . volts 


Grid Voltage* 


-62 - . . volts 


Cathode-Bias Resistor 

Peak AF Grid-to-Grid Voltage . . . 

Zero-Signal Plate Current 

Max. -Signal Plate Current 

Effective Load Resistance 

(plate to plate) . . . 
Total Harmonic Distortion 


780 . . ohms 

124 156 . . volts 

80 80 . . ma. 

147 100 . . ma. 

3000 5000 . . ohms 

2.5 5.0 . . % 

15 10 . . watts 


Maximum Circuit Values: 

„ . „. . „ . A f fixed bias 0.05 max. 
Grid-Circuit Resistance. . . j cat hode bias 0.5 max. 

* SiL^o?it ta o 9 r%c e - f o e o r e r r e a d te d AVERAGE CHARACTERISTICS 


megohn 
megohrr 


f il ament . 

4 Whenasingle 2A3 is op- 
erated cathode-biased, 
the cathode-biasing re- 
sistor value should be 
750 ohms. 

The type of coupl i ng used 
should not introduce too 
much resistance in the 
grid circuit. Transform- 
er or impedance-coupl i ng 
devices are recommended. 

* For zero-signal condi- 
t ions. 


TYPE 2A3 
Ef=2.5 VOLTS DC 
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OCTOBER 15, 1947 TUBE DEPARTMENT 

«A0IO COIPOIATION OP AMCUCA, HAtWSON, NEW JEISEY 



DATA 



(Qunninqham/ 
Tladiotron^ 

RCA-2A3 




AVERAGE PLATE CHARACTERISES 


1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
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Ef=2.5 VOLTS D C 
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MARCH 9 , 1933 



PLATE MILLIAMPERES 



RCA RADIOTRON DIVISION 

RCA MANUFACTURING COMPANY. INC. 



92S- 5233RI 




®ft 



nninqham/ 
adiotron \«7 

RCA- 2 A3 



AVERAGE CHARACTERISTICS 




200 250 

PLATE VOLTS 



350 



JUNE 12/1933 



RCA RADIOTRON DIVISION 

RCA MANUFACTURING COMPANY. INC. 



92S-5326RI 



®ft 



nninqham/..- 

RCA-2A7 




PENTAGRID CONVERTER 



Heater Coated Uni potential Cathode 

Voltage 2.5 a-c or d-c volts 

Current 0.8 amp. 

For further data, see Type 6Aj. The 6Ay and 2A7 are identi- 
cal except for heater rating. 



TYPICAL PENTAGRID CONVERTER CIRCUIT 

TYPES 2A7 L 6A7 




GRID N2 4 GRID NS 2 
BIAS SUPPLY SUPPLY 



GRIDSN«3i5 PLATE 
SUPPLY SUPPLY 



C = GANGED TUNING CONDENSER 

(40 TO 350 U-U-f ) 
C|,C 2 ,C 5 ,C 6l C 7 = 0.1 LAf 
C 3 = 0.00025 [Xf 
C 4 = SEE TABLE BELOW 
R| = 250 000 OHMS, 0.1 WATT 
R 2 = 10000-50000 OHMS, 0.1 WATT 
R 3 = OSCILLATOR -ANODE (GRID N2 2) 

VOLTAGE -DROPPING RESISTOR 
R 4 = 150-300 OHMS, 0.1 WATT 
R 5 = SCREEN (GRIDS N?345)FILTER RESISTOR 
L = 60-MILLIHENRY R-F CHOKE 
T = 465- KC I-F TRANSFORMER 



The license extended to the purchaser of tubes appears In the License 
Notice accompanying them. Information contained herein Is furnished 
without assuming any obligations. 



NOV. 1, 1937 



RCA RADIOTRON DIVISION 

RCA MANUFACTURING COMPANY. INC. 



DATA 



OSC. TRACKING C0ND.(C4) 117 UUf 



FREQUENCY BANO 
MEGACYCLES 



ASSEMBLY N« 



R-F COIL (L|) 



OSC. GRID COIL(L2) 



OSC. PLATE COIL ( I3) 



015 TO 0.40 



I 



TURNS WIRE* 



422 



198 



60 



36SSE 



36SSE 



36SSE 



0.55 TO 1.5 



I 



TURNS WIRE * 



116 



80 



30 



TURNS WIRE * 



30SSE 



30SSE 



30SSE 



146 



32CNAM 



92 



20 



TURNS WIRE # 



32ENAM 



32ENAM 



400 UUf 



1.5 TO 4.0 



36.2 



30 E NAM 



309 



12 



30ENAM 



30ENAM 



4.0 TO 10 



TURNSlWIRE* 



10.1 



97 



30ENAM 



30ENAM 



12 36ENAM 



1070 U>Uf 2900 IHXf 7300 U>U>f 



10 TO 25 



TURNSl WIRE* 



4.4 



20ENAM 



4.3 



6 



20ENAM 



36ENAM 



N2| 



MULTI -LAYER COILS 




N& 2 



SINGLE -LAYER COILS 



f [k^D 



r— .005 
I APPROX. 



NS 3 



SINGLE -LAYER COILS 




GRID N? I 



CATHODE B+ 



GRID N22 
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2AF4-A 
MEDIUM-MU TRIODE 

MINIATURE TYPE 

Intended for use in JJHF TV equipment having 
series heater-string arrangement 




The 2AF4-A is the same as the 6AF4-A except for the following 
items : 

Heater, for Uni potential Cathode: 

Voltage 2-35 ac or dc volts 

1 Current 0.6 amp 

Warm-up time (Average) . 11 sec 

For definition of heater warm-up time and method of determining 
it, see sheet HEATER WARM-UP TIME MEASUREMENT at front of 
this Section. 



MAR. 1, 1955 TUBED.VB.ON DATA 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



2B7 
TWIN DIODE— REMOTE-CUTOFF PENTODE 




Heater, for Unipotential Cathode: 

Voltage 2.5 ac or dc volts 

Current 0.8 amp 

The 2B7 is the same as the 6Bj except for heater rating. 



DEC. 30, 1947 



TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



DATA 




2B7 
AVERAGE CHARACTERISTICS 

PENTODE UNIT 



: n ■ i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 : ; 

:3 E^ = 2.5 VOLTS PLATE VOLTS=250 GRID-N«I VOLTS = -3 = 


















1 Si 

jioookE 

3500 5p 

3 2: 
















































t 1200E 

q E 

1 : 
: lOOOJ: 

•8 \ 

■O F 

:qc t 

!U E 

;/-aoof 

& i 

ES I 

■z t 

:!S 

;o 

:3 

o 

;|60o 

<n 

Z 

!< 

i 

! 400 

i 
1 

i 

: 200 
































< 1 
J 12: 

: <n ; 
:u i 

-Id 

-0.1O1 

1* ! 

]< 

J 

3 j 

:^ 
:£ 

3Z 

Bo 

H* 
24 


































JiJ5 ■ 

i! 

I1.0B 

4 "> : 

1 * 

1 °' 5 < 




























































tu2 

± _j 

+ Q. 































AC 


60 


BO id 








u 







GRID-NA2 VOLTS 



FEB. 6 • 1933 



TUBE DEPARTMENT 

IAOIO COtfOtATION OF AMRICA, HAMISON. NEW JttSEV 



92CM-5254 



3A2 
HALF-WAVE VACUUM RECTIFIER 

9-PIN MINIATURE TYPE 




GENERAL DATA 
Electrical: 

Heater, for Uni potential Cathode: 

Voltage 3-15 

Current 0.22 

Direct I nterelect rode Capacitance (Approx.J: 

Plate to heater, cathode, and 

internal shield 



ac volts 
. . . amp 



1.0 



wrf 



Mechanical: 

Mounting Position Any 

Maximum Overall Length 2-13/16" 

Seated Length 2-7/16" ± 1/8" 

Maximum Diameter 7/8" 

Bulb T-6-1/2 

Cap Skirted Miniature (JETEC No.Cl-33) 

Base Small-Button Noval 9-Pin (JETEC No.E9-l) 

Basing Designation for BOTTOM VIEW 9DT 

Pin 6 -Heater, 
Cathode, 
Int. Shield 



Pin 1 - Heater, 
Cathode, 
Int. Shield 

Pin 2 -Heater 

Pin 3 -No 

Connect ion- 
Do Not Use 

Pin 4 -Heater, 
Cathode, 
Int. Shield 

Pin 5- Heater 




Pin 7-No 

Connection- 
Do Not Use 
Pin 8-Heater 
Pin 9 -Heater, 
Cathode, 
Int. Shield 



PULSED-RECTIFIER SERVICE 
Maximum Ratings, Design-Center Values: 

For operation in a 525-line, 30-frame system** 

PEAK INVERSE PLATE VOLTAGE 18000 max. volts 

PEAK PLATE CURRENT 80 max. ma 

AVERAGE PLATE CURRENT 1.5 max. 

* With no external shield. 
** As described in "Standards of Good Engineering practice Concerning 
Television Stations*, Federal Communications Commission. 

OPERATING NOTES 

Measurement of Heater Voltage. To measure the heater 
voltage when the heater is at a high dc potential with 
respect to ground, it is recommended that a voltmeter of 
the thermocouple type calibrated in rms volts be used. 
The meter and its leads must be insulated to withstand 
the dc output voltage. In some circuit designs, par- 
ticularly in voltage-multiplier circuits where the heater 



MAY 3, 1954 



TUBE DIVISION 

IAOIO COIPOtATION OF AMEIICA. HAMISON, NCW JHSEY 



TENTATIVE DATA 




3A2 
HALF-WAVE VACUUM RECTIFIER 



of a rectifier tube may be at a high ac potential with 
respect to ground, measurement of the heater voltage of 
this tube with a thermocouple meter is not practical be- 
cause the capacitances of the meter and the meter leads 
will load the c ? rcu it and affect circuit operation. There- 
fore, a simple method utilizing visual comparison of 
heater temperatures can be used for adjustment of heater 
power. The color temperature of the heater operating 
f rom a pu Ise-operated power source may be checked visually 
by observing in a darkened room the reflection of the 
incandescent heater upon the surface of the internal 
shield. A visual comparison of this color temperature 
with that obtained when the heater of another 3A2 is 
operated from a dc or low-frequency ac supply of 3.15 
volts, provides a convenient means for adjusting the 
heater voltage to the proper rms value. 

The voltages employed in some television receivers and 
other high-voltage equipment are sufficiently high that 
high-voltage rectifier tubes may produce x-rays which can 
const itute a hea Ith hazard unless such tubes are adequate ly 
shielded. Relatively simple shielding should prove ade- 
quate, but the need for this precaution should be con- 
sidered in equipment design. 

AVERAGE PLATE CHARACTERISTIC 
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MAY 3, 1954 



TUBE DIVISION 

tAMO CORKMATION Of AMERICA, HAIIISON, NEW JEISIY 



TENTATIVE DATA 



3A3 
HALF-WAVE VACUUM RECTIFIER 




GENERAL DATA 
Electrical: 

Heater, for Uni potential Cathode: 

Voltage 3-15 .... 

Current 0.22 .... 

Direct I nterel ect rode Capacitance (Approx.): 
Plate to Heater, Cathode, and 

Internal Shield 



Mechanical: 

Mounting Position Any 

Maximum Overall Length 4-1/16" 

Seated Length 3-5/16" ± 3/16^ 

Maximum Diameter 1-9/32" 

Bulb T-9 

Cap ..... Small (JETEC No.Cl-1) 

Base .... Intermediate-Shell Octal 6-Pin (JETEC N0.B6-8) 
BOTTOM VIEW 



ac volts 
. . . amp 



1.5 



wrf 



Pin 1 - Int. Conn.- 
Do Not Use 

Pin 2 -Heater 

Pin 3~ ' nT -. Conn.- 
Do Not Use 

Pin 5 - Int. Conn.- 
Do Not Use 




Pin 7- Heater, 
Cathode, 
Int. Shield 
Pin 8- Int. Conn.- 
Do Not Use 
Cap- Plate 



PULSED-RECTIFIER SERVICE 
Maximum Ratings, Design-Center Values: 

For operation in a 525-line, 30-frame system* 

PEAK INVERSE PLATE VOLTAGE 30000 max. volts 

PEAK PLATE CURRENT 80 max. ma 

AVERAGE PLATE CURRENT 1.5 max. ma 

With no external shield. 

As described in '•Standards of Good Engineering practice Concerning 

Television Broadcast Stations," Federal Communications Commission. 



OPERATING NOTES 

Measurement of Heater Voltage. To measure the heater 
voltage when the heater is at a high dc potential with 
respect to ground, it is recommended that a voltmeter of 
the thermocouple type calibrated in rms volts be used. 
The meter and its leads must be insulated to withstand 
20000 volts and the stray capacitances to ground should 
be minimi zed . 



MARCH 1, 1954 



TUBE DEPARTMENT TENTATIVE DATA 

IADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 




3A3 
HALF-WAVE VACUUM RECTIFIER 



The voltages employed in some television receivers and 
other high-voltage equipment are sufficiently high that 
high-voltage rectifier tubes may produce x-rays which can 
constitute a health hazard unless such tubes are ade- 
quately shielded. Relatively simple shielding should, 
prove adequate, but the need for this precaution should 
be considered in equipment design. 
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MARCH 1, 1954 



TUBE DEPARTMENT 

RADIO CORPORATION Of AMERICA, HARRISON, NEW JERSEY 



TENTATIVE DATA 



3AL5 
TWIN DIODE 

7-PIN MINIATURE TYPE 

Intended for use in equipment having 

series heater-string arrangement 




The -jALxisthe same as the 6AL5 excett for the following items: 

ieal^r, for Uni potential Cathode: 

Voltaae 3.15 ac or dc volts 

Current 0.6 amp 

Warn-up time (Average)* . 11 sec 



3AU6 
SHARP-CUTOFF PENTODE 

7-PIN MINIATURE TYPE 

Intended for use in equipment having 
series heater-string arrangement 



The jAUoisthe same as the 6AU6 except for the following items: 

Heater, for ilni notent ial Cathode: 

Vol racie 3-15 ac or dc volts 

Current 0.6 amp 

Warm-up time (Averaoe)* . 11 sec 

PEAK HUrrie-CATHODE VOLTAGE: 

Heater rcoative with respect to cathode . 200 max. volts 
Heater nositive with respect to cathode . 200 A max. volts 



3AV6 
TWIN DIODE— HIGH-MU TRIODE 

7--PIN MINIATURE TYPE 

Intended for use in equipment having 

series heater-string arrangement 



The 3AV6 is the same as the. 6AV6 except for the following items: 

Heater, for Uni notent ial Cathode: 

Voltaae 3-15 ac or dc volts 

Current 0.6 amp 

Warm-uD time (Average)* . 11 sec 

PEAK HEATER-CATHODE VOLTAGE: 

Heater neaative with respect to cathode . 200 max. volts 
Heater positive with respect to cathode . 200 A max. volts 



For definition of heater warm-up time and method of determining 
it, see sheet HEATER WARM-UP TIME MEASUREMENT at front of 
this Section. 



* The dc component must not exceed 100 volts. 

JULY 1, 1955 " — TUBE DIVISION ~~ " DATA 

RA0!O CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



3B2 
HALF-WAVE VACUUM RECTIFIER 




GENERAL DATA 
Electrical : 

Heater, for Uni potent i ,-il cathode: 

Voltage 3-15 

Current 0.22 

Direct I nter v\ ect rode C-ioao i tance (Approx.): 

Plate to cathode '■'• inl-rril 

shield & heater l.b 

Mechanical : 

Mou 



ac vol ts 
. . amp 



unt i ng l-o - i t i on. . . . 
Maximum Over?. I ! Length . 

Seated Length 

Maximum Diametei .... 
Bulb 



/Z/xf 



Any 



.... 5-7/32' 
. A-l/2" ± 3/ 16" 
.... 1-23/32" 
T-12 



Smal ! iJnt'.C No. 01-1) 

Base '■?■:•-; «-t Jumbo-Shell Octal h-Pin 

with External barriers (.JI'.TCC No. ft8-71j 
Basing Designation for BOl'TOM V I I..W 8GH 




Pin 1 - Interna! 

Cor-nc-f i. ion- 
Do Not iJ.-'.e 

Pin ■/ - Heater 

Pin '-; - Same :.•: s P i n 

Pin <; - No 

r:onru:rtion4 

Pin b ;.;,hi..- -s F'lr- ; 



PULSED-RECTIFIER SERVICE 
Maximum Ratings, /^si-'n-ienter Ka /:.■<»* 

N'T' operation < r? -j zj^-lint, 
INVERSE F'LA'TT VOL.' AG?.: 
Total ric and ooak 

(Absol ute maxiii'jm) 

DC 

PEAK PLATE CUK^T.M 

AVf.RAOf- PLA'IK i'l.TO.NT 



Pin - Same ,<::; Pin 1 
Pin 7 - Heater, 
<) Cathode, 

Intern :1 



Pin L 



/>* ,is .Noted: 

.'.7(' c "•' s £ (■1l''' 



vol ts 

volts 

ma 

ma 



♦ See Opp. 1 citing Comi -is- 'i t -:...■>*■. ^ . 



UncJi-r no circumstance 



Id tnit, absolute 



be exceeded. 



OPERATING CONSIDERATIONS 

Socket Connections . , l ;,v- potent ial c i r~ „• 1* ■ should not be 
conr.oct.ed to anv of t r« socket te-minai-;. Any or ail of 
the fo! lowing socket rf-niina! connections are permissible 



JULY 1, 1955 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON. NF.W JFRSEY 



TENTATIVE DATA 




3B2 
HALF-WAVE VACUUM RECTIFIER 



and may aid in corona reduction. 

1. Pins 1,3,5, and 7 may be connected together. 

2. Pins 2,6, and 8 may be connected together. 

3. Pin 4 may be connected to either pin 2 or pin 7, 
or may be used as a tie point for a heater-voltage 
dropping resistor. Do not use pin 4 as a low- 
potent i a I tie po i nt . 

Measurement of Heater Voltage. To measure the heater 
voltage when the heater is at a highdc potential with 
respect to ground, it is recommended that a simple method 
utilizing visual comparison of the cathode and heater 
temperatures be used . The co lor tempe rature of the cathode 
and heater, with the heater operating from a pulse-power 
source, may be checked visually by comparing in a darkened 
room this color temperature with that obtained when the 
heater of another 3B2 is operated from a dc or low- 
frequency ac supply of 3.15 volts. 

X-rays. The vo I tages employed i n some television receivers 
and other high-voltage equ i pment are suf f ic i ent I y hi gh that 
high-voltage rectifier tubes may produce X-rays which can 
const i tute a hea I th hazard un less such tubes are adequately 
shielded. Relatively simple shielding should prove 
adequate, but the need for this precaution should be 
considered in equipment design. 
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JULY 1, 1955 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



TENTATIVE DATA 



3BC5 
SHARP-CUTOFF PENTODE 

7-PIN MINIATURE TYPE 

Intended for use in equipment having 
series heater- string arrangement 




The 3BC5 is the same as the 6BC5 except for the following items: 

Heater, for Unipotential Cathode: 

Voltage 3*15 ac or dc volts 

Current 0.6 amp 

Warm-up time (Average)* . 11 sec 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode . 200 max. volts 
Heater positive with respect to cathode . 200 A max. volts 



3BN6 
BEAM TUBE 

7-PIN MINIATURE TYPE 

Intended for limiter & discriminator service in FM $ TV 

equipment having series heater-string arrangement 



The 3BN6 is the same as the 6BN6 except forthe following items: 

Heater, for Unipotential Cathode: 

Voltage 3.15 ac or dc volts 

Current 0.6 amp 

Warm-up time (Average)* • 11 sec 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode . 200 max. volts 

Heater positive with respect to cathode . 200 A max. volts 



3BY6 
PENTAGRID AMPLIFIER 

7-PIN MINIATURE TYPF 

Intended for use in equipment having 

series heater-string arrangement 



\The 3BY6 is the same as the 6BY6 except for the following items: 
Neater, for Uni potent ial Cathode: 

'.Voltage 3.15 ac or dc volts 

Current 0.6 amp 

Warm-up time (Average)* . 11 sec 



* For definition of heater warm-up time and method of determining 
it, see sheet HEATER VARM-UP TIME MEASUREMENT at front of 
this Section. 



A The dc component must not exceed 100 vol ts. 

2-56 TUBE DIVISION DATA 

RADIO CORPORATION OF AMEIICA, HARRISON, NEW JERSEY 




3BZ6 
SEMIREMOTE-CUTOFF PENTODE 

7-PIN MINIATURE TYPE 

Intended for use in equipment having 
series heater-string arrangement 



The 3BZ6isthe same as the 6BZ6 except for the following items: 

Heater, for Uni potential Cathode: 

Voltage 3.15 ac or dc volts^ 

Current 0.6 amp 

Warm-up time (Average)*. 11 sec 



3CB6 
SHARP-CUTOFF PENTODE 

7-PIN MINIATURE TYPF 

Intended for use in equipment haoing 

series heater-string arrangement 



The 3CB6 is the same as the 6CB6 except for the following items: 

Heater, for Unipotent ial Cathode: 

Voltage 3-15 ac or dc volts 

Current 0.6 amp 

Warm-up time (Average)* . 11 sec 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode . 300 max. volts 
Heater positive with respect to cathode . 200 A max. volts 



3CF6 
SHARP-CUTOFF PENTODE 

7-PIN MINIATURE TYPE 

Intended for use in equipment having 

series heater-string arrangement 



The 3CF6 is the same as the 6CF6 except for the following items: 

Heater, for Unipotential Cathode: 

Voltage 3-15 ac or dc volts 

Current 0.6 amp 

Warm-up time (Average)* . 11 sec 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode . 300 max. volts 
Heater positive with respect to cathode . 200*max. volts 



* For definition of heater warm-up time and method of determining 
it, see sheet HEATER WARM-UP TIME MEASUREMENT at front of 
this Section. 



A The dc component must not exceed 100 volts. 

2-56 DATA 

TUBE DIVISION 

IADIO COIPOCATION OF AMEIICA. HAItlSON. NIW JtlSfY 



3CF6 
SHARP-CUTOFF PENTODE 

7-PIN MINIATURE TYPE 

Intended for use in equipment having 
series heater-strini arrangement 




The 3CF6 is the same as the 6CF6 except for the following items: 

Heater, for Unipotent ial Cathode: 

Voltage 3-15 ....... ac or dc volts 

Current 0.6 amp 

Warm-up time (Average)* . 11 sec 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode . 300 max. volts 
Heater positive with respect to cathode . 200 A max. volts 



3CS6 
PENTAGRID AMPLIFIER 

7-PIN MINIATURE TYPE 

Intended for use in equipment having 
series heater-string arrangement 



The 3CS6 is the same as the 6CS6 except for the following items: 

Heater, for Unipotential Cathode: 

Voltage 3-15 ac or dc volts 

Current 0.6 amp 

Warm-up time (Average)* . 11 sec 



3DK6 
SHARP-CUTOFF PENTODE 

7-PIN MINIATURE TYPE 

Intended for use in equipment having 
series heater-string arrangement 



The 3DK6isthe same as the 6DK6 except for the following items. 

Heater, for Unipotent ial Cathode: 

Voltage 3.15 ac or dc volts 

Current 0.6 ± 655 amp 

Warm-up time (Average)* . 11 sec 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode . 300 max. volts 
Heater positive with respect to cathode . 200 A max. volts 



r For definition of heater warm-up time and method of determining 
it, see sheet HEATER WARM-UP TIME MEASUREMENT at front of 
this Section. 



The dc component must not exceed 100 volts. 
4~59 ELECTRON TUBE DIVISION DATA 




3DT6 
SHARP-CUTOFF PENTODE 

7-PIN MINIATURE TYPE 

Intended for use in equipment havlni 
series heater-strinj arrangement 



The 3DT6 is the same as the 6DT6 except for the following items: 

Heater, for Unipotential Cathode: 

Voltage 3.15 ac or dc volts 

Current 0.6 amp 

Warm-up time (Average). . 11 sec 

For definition of heater unrm-up time and method of determining 
it, see sheet HEATER WARM-UP TIME MEASUREMENT at front of 
this Section. 



4 ~59 ELECTRON TUBE DIVISION DATA 

RADIO CORPORATION OF AMEWCA. HARRISON, NEW JERSEY 



3LF4 
BEAM POWER AMPLIFIER 




Electrical : 

Filament, Coated: 

Filament Arrangement 

Voltage 

Current 



GENERAL DATA 



Series 

2.8 
0.05 



Parallel* 

1.4 
0.1 



dc volts 
. . amp 



Mechanical : 

Mounting Position Any 

Maximum Overall Length 2-25/32" 

Maximum Seated Length 2-1/4" 

Maximum Diameter 1-3/16" 

Bulb T-9 

Base Lock- in 8-Pin 

Basing Designation for BOTTOM VIEW 6BB 

Pin 6-Grid No.l 
Pin 7 - Filament 
3V/-L \6 



Pin 
Pin 

Pin 
Pin 



Pin 



1- Filament 
2 -PI ate 
3-Grid No. 2 
4 -No 

Connection 
5 -No 

Connection 




Mid-Tap, 
Grid No. 3 
Pin 8 - Fi lament 
Plug -Base 

Shell 



AF POWER AMPLIFIER - Class Aj 

Maximum Ratings, Design-Center Values'. 

Filament Arrangement Series* 

PLATE VOLTAGE 110 max. 

GRID-No.2 (SCREEN) VOLTAGE . 110 max. 

TOTAL CATHODE CURRENT. ... 6 max. 



Parallel** 

110 max. volts 

110 max. volts 

12 max. ma 



Typical Operating Conditions and Characteristics 

are the same as those for Type 3Q5-GT. 

Curves shown under Type 1Q5-GT also apply to the 3LF4 

with filaments connected in parallel. 

A resistor of 270 ohms must be used in parallel with the negative sec- 
tion of the filament (pins 7 and 8) in order to insure that the value 
of 6.0 Ma. total cathode current for each 1. u-vol t sectionofthe fila- 
ment is not exceeded. When other tubes in series filament circuits 
contribute to the filament current of the 3LF4, an additional shunt 
resistor between pins 1 and 8 will be required. 
r For parallel operation, connect pins 1 and 8 to the positive of the 
voltage supply and pin 7 to the negative. 



OCTOBER 15, 



1947 TUBE DEPARTMENT 

IADIO COIPOIATION OF AMEtICA, HAMISON, NEW JERSEY 



DATA 



3Q4 
POWER AMPLIFIER PENTODE 

MINIATURE TYPE 




Filament 

Filament Arrangement 

Voltage 

Current 
Maximum Overal 1 Length 
Maximum Seated Height 
Maximum Diameter 
Bulb 
Base A 

Pin 1- Fil . i-series) 

Pin 2 -PI ate 

Pin 3-Grid 

Pin 4 - Sc reen 
Mounting Position 



Filament Arrangement 

Plate Voltage 

Screen Voltage 

Total Cathode Current 

Typical Operation and Ch 

Plate Voltage 

Screen Voltage 

Grid Voltage 

Peak A-F Grid Volt. 

Zero-Sig. Plate Cur. 

Zero-Si g. Screen Cur. 

Plate Res. (approx. ) 

Transconductance 

Load Resistance 

Total Harmonic Dist. 

Max.-Sig. Power Output 

For series filament arrangement, filament voltage is applied between 
pins No.l and No. 7. The grid voltage is referred to pin No.l'. 
For parallel filament arrangement, filament voltage is applied be- 
tween pin No. 5 and pins No.l and No. 7 connected- together. The grid 
voltage is referred to pin No. 5. 
# For each l.tt-volt filament section. For series operation of the sec- 
tions, a shunting resistor must be connected across the section be- 
tween pins No.l and No. 5 to by-pass any cathode current in this sec- 
tion which is in excess of the rated maximum per section. When other 
tubes in a seri-es-f i lament arrangement contribute to the filament 
current of the 3QU, an additional shunting resistor may be required 
between pins No.l and No. 7. 



A The center hole in sookets designed for this base 
provides for the Possibility that this tube type 
nay be manufactured with the exhaust- tube tip at 
the base end. For this reason, it is recommended 
that, in equipment employing this tube type, no 
material be permitted to obstruct the socket hole. 



Coated 








Series* Parallel* 






2.8 


1.4 


d- 


c volts 


0.05 


0.1 




amp. 
2-1/8" 
1-7/8" 

3/4" 
T-5-1/2 


to 


iniature Button 7-Pin 


9h~ *R Pi 


n 5 -Filament Mid-Tap 


*Wti-~| r 




(-paral lei ) 


(sCa^U© ^ 


n 6 -PI ate 




(Jp^^ p, 


n 7-Fi 


1 ament-f 


TOM VIEW (7BA) 






Any 


AMPLIFIER 








Series* 


Para 


llel* 




90 max. 


90 


max. 


vol ts 


90 max. 


90 


max. 


volts 


6#max. 


12 


max. 


ma. 


aracteristics - 


Class t 


1 Amp 1 1 


fier: 


90 


85 


90 


volts 


90 


85 


90 


volts 


-4.5 


-5 


-4.5 


volts 


4.5 


5 


4.5 


volts 


7.7 


6.9 


9.5 


ma. 


1.7 


1.5 


2.1 


ma. 


0.12 


0.12 


0.1 


megohm 


2000 


1975 


2150 


umhos 


10000 


10000 


10000 


ohms 


7 


10 


7 


% 


0.24 


0.25 


0.27 


watt 



May 1, 1941 



RCA RADIOTRON DIVISION 

RCA MANUFACTURING COMPANY INC. 



TENTATIVE DATA 




3Q4 



AVERAGE PLATE CHARACTERISTICS 


1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 




E -f - 1 A VOLTS D.C. SCREEN VOLTS ~ 90 




PARALLEL FILAMENT ARRANGEMENT 
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APR 


22 


1941 
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TUBE DIVISION 



92C-6255RI 



3Q4 
OPERATION CHARACTERISTICS 




1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 1 1 1 
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5000 10000 

LOAD RESISTANCE -OHMS 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



1 5000 20000 

92C-628I 




3Q5-GT/G 
BEAM POWER AMPLIFIER 



Fi lament 
Filament Arrangement 
Vol tage 
Current 

Direct Interelectrode Capaci 

Grid to Plate 

Input 

Output 
Maximum Overall Length 
Maximum Seated Height 
Maximum Diameter 
Bulb 
Base 

Pin 1 - No Connect ion 

Pin 2 - Filament 

Pin 3 - Plate 

Pin * - Screen 
Mounting Position 



Coated 








Series" 


Parallel 


** 




2.8 


1.4 




d-c volts 


0.05 


0.1 




amp. 


nces (Approx 


.):° 






0.6 






uuf 


8.0 






uuf 


6.5 






put 

3-5/16" 

2-3 /U • 


{*) (T) 






1-5/16" 
T-9 


Lf\ -'- w 


Intermediate 


Shell 


Octal 7-Pin 


[ Lz.iri] ] 


Pin 5 


- Grid 




IV-— ^jk^X-JCt} 


Pin 7 


- Fil. 


(-.series) 




Pin 8 


- Fil. 


(-, parallel) 



BOTTOM VIEW (G-7AP) 
Maximum Ratings Are Design-Center Values 

AMPLIFIER 



Filament Arrangement 
PI ate Vol tage 
Screen Voltage 
Total Zero-Si g. Cath. 
Typical Operation and 

Plate 

Sc reen 

Grid A 

Peak A-FGrid Voltage 

Plate Cur. 

Screen Cur. (approx.) 

Plate Res. (approx.) 

Transcond. 

Load Res. 

Tot. Harm. Dist. 

Max. -Sig. Power Output 



Series* 




Parallel" 




110 


max. 




110 max. 


vol ts 


110 


max. 




110 max. 


volts 


Cur. 6#max. 




12 max. 


ma. 


Characteristics-Class A t Amplifier: 


90 


110 


85 


90 110 


vol ts 


90 


110 


85 


90 110 


volts 


-4.5 


-6.6 


-5 


-4.5 -6.6. 


volts 


4.5 


5.1 


5 


4.5 5.4 


volts 


8.0 


8.5 


7.0 


9.5 10 


ma. 


1.0 


1.1 


0.8 


1.3 1.4 


ma. 


80000 


110000 


70000 90000 100000 


ohms 


2000 


2000 


1950 


2200 2200 


umhos 


8000 


8000 


9000 


8000 8000 


ohms 


8.5 


8.5 


5.5 


6.0 6.0 


% 


230 


330 


250 


270 400 


mw. 



voltage applied across the two sections in series between 
and No. 7. Grid voltage is referred to pin No. 7. 



Filament 
pins No.; 

*Fil.cment voltage applied across the two sections in parallel between 
pin No. 8 and pins No. 2 and No. 7 connected together. Grid voltage is 
referred to pin No. 8. 

( For each 1.4-volt filament section. For series operation of the sec- 
tions, a shunting resistor must be connected acrcss the section be- 
tween pins No. 7 and No. 8 to by-pass any cathode current in excess of 
the rated maximum per section. When other tubes in series-filament 
arrangement contribute to the filament current of the 3Q5-GT7G, an ad- 
ditional shunting resistor may be requ i red between pins No. 2 and No. 7. 

i The grid circuit resistance should not exceed 1.0 megohm for either 
cathode bias or fixed bias operation. 

* With a peak a-f grid voltage egual to the grid bias, the power out- 
put for the 110-volt condition is: 500 mw at 101 total harmonic 
distortion for parallel filament tfperation: and 100 mw at 10* total 
harmonic distortion for series filament operation. 

With no external shield. 

Curves shoun under Type 1Q5-GT/G also apply to the 3Q5-GT/G 

ivith the filaments connected in parallel. 

■--Indicates a change. 



May 1, 1942 



RCA RADIOTRON DIVISION 

RCA MANUFACTURING COMPANY. INC. 



DATA 



3S4 
POWER PENTODE 

MINIATURE TYPE 




GENERAL DATA 
Electrical: 

Filament, Coated: 

Filament arrangement Series* Parallel** 

Voltage 2.8 1.4 volts 

Current 0.05 0.1 amp 

Direct I nterelectrode Capacitances: 

Grid No.l to plate 0.3 /W 

Grid No.l to filament (mid-tap) & 

grid No. 3, and grid No. 2 4.8 ^ 

Plate to filament (mid-tap) & 
grid No. 3, and grid No. 2 4 ^ 

Mechanical: 

Mounting Position Any 

Maximum Overall Length 2-1/8" 

Maximum Seated Length 1-7/8" 

Length, Base Seat to Bulb Top (Excluding tip) . 1-1/2" ± 3/32" 

Maximum Diameter 3/4" 

Bulb T-5-1/2 

Base Small-Button Miniature 7-Pin (JETEC No.E7-l) 

Basing Designation for BOTTOM VIEW 7BA 



Pin 1 - Fi lament 

(-series) 
Pin 2-Plate 
Pin 3-Grid No.l 
Pin 4-Grid No. 2 



AMPLIFIER -Class A, 
Maximum Ratings, Design-Center Values: 




K i 1 ament 

Mid-Tap 

(-Daral lei ) , 

Grid No. 3 

Plate 

Fi lament (+) 



Series* Parallel** 

90 max. 90 max. volts 

67.5 max. 67.5 max. volts 



PLATE VOLTAGE 

GRID-No.2 (SCREEN) VOLTAGE . 
TOTAL MAXIMUM-SIGNAL 

CATHODE CURRENT 6*max. 12 max. 

TOTAL ZERO-SIGNAL 

CATHODE CURRENT 4.5*max. 9 max. 

Typical Operation and Characteristics: 

Series* 



ma 



Parallel** 

67.5 90 volts 

67.5 67.5 volts 



Plate Voltage 67.5 90 

Grid-No. 2 Voltage 67.5 67.5 

o without external shield. 

For each l.u-volt filament section. For series operation of the sec 
tions, a shunting resistor must be connected across the section between 
pins No.l and No. 5 to bypass any cathode current in excess of the 
rated maximum per section. When other tubes in series filament arrange- 
ment contribute to the filament current of the 3SU, an additional 
shuntina resistor may be required between pins NO. 1 and no. 7. 



See next page. 



-^-indicates a change. 



JAN. 3, 1955 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



DATA 




3S4 
POWER PENTODE 



Grid-No. 1 ..(Control-Grid) 

Voltage -7 -7 -7 

Peak AF Grid-No. 1 

Voltage 7 7 7 

Zero-Sig. Plate Current . . 6 6.1 7.2 

Zero-Sig. Grid-No. 2 Current . 1.2 1.1 1.5 

Plate Resistance (Approx.) . 0.1 0.1 0.1 

Transconductance 1400 1425 1550 

Load Resistance 5000 8000 5000 

Total Harmonic Distortion . 12 13 10 

Max.-Sig. Power Output ... 160 235 180 

Maximum Circuit Values (For maximum rated conditions) 

Grid-No.l-Ci rcuit Resistance: 

For fixed-bias operation 2.2 max. megohms 

For cathode-bias operation 2.2 max. megohms 

Typical Operation with Single Filament Section: 9 

Filament Voltage 1.4 

Filament Current 0.05 

Plate Voltage 90 

Grid-No. 2 Voltage 67.5 



Series* 



Parallel** 



1 

7.4 

1.4 

0.1 

1575 

8000 

12 

270 



volts 

volts 

ma 

ma 

megohm 

/xmhos 

ohms 

% 

mw 



Grid-No. 1 Voltage 
Peak AF Grid-No. 1 Voltage . . 
Zero-Signal Plate Current . . 
Zero-Signal Grid-No. 2 Current 
Plate Resistance (Approx.) . . 

Transconductance 

Load Resistance 

Total Harmonic Distortion . . 
Maximum-Signal Power Output . 



-7 

7 

3.7 

0.7 

0.2 

800 

16000 

12 

145 



volts 

amp 

volts 

volts 

volts 

volts 

ma 

ma 

megohm 

/xmhos 

ohms 

% 



Maximum Circuit Values (For maximum rated conditions): 

Grid-No. 1-Ci rcuit Resistance: 

For fixed-bias operation 2.2 max. megohms 

For cathode-bias operation 2.2 max. meqohms 

* Filament voltage applied across* the two sections in series between pins 
No.l and Mo. 7. Grid-No. 1 voltage is referred to pin No.l. 

** Filament voltage applied across the two sections in parallel between 
pin No. 5 and pins No.l and No. 7 connected together. Grid-No. 1 voltage 
is referred to Din No. 5. 

* Either filament section may be operated singly with the other section 
floating. It is to be noted, however, that such operation may impair 
the emission capabi 1 i t ies of the unused section. Although in subsequent 
operation the unused section may be operated in series with the used 
section, it should not be operated singly. 

Curves shown under Type 1S4 also apply to the 3S4 with the 
filaments connected in Parallel 



-^-indicates a change. 



JAN. 3, 1955 



TUBE DM90N 

tADIO COIfOIATION Of AMHICA. HAM I SON. NfW JIIKY 



DATA 



3V4 
POWER PENTODE 

MINIATURE TYPE 




Mechanical : 

Mounting Position Any 

Maximum Overal 1 Length 2-1/8" 

Maximum Seated Length 1-7/8" 

Length, Base Seat to Bulb Top (Excluding tip). 1-1/2" ± 3/32" 

Maximum Diameter J>IA" 

Bulb T-5-1/2 

Base Small-Button Miniature 7-Pin (JETEC No.E7-l) 

Basing Designation for BOTTOM VIEW 6BX 



GENERAL DATA 
Electrical: 

Filament, Coated: 

Filament arranaement Series* 

Voltage. . . .* 2.8 

Current 0.05 

Direct Interel ectrode Capacitances (Approx. 

Grid No.l to plate 

Grid No.l to filament (mid-tap) & 

grid No. 3, and grid No. 2 

Plate to filament (mid-tap) & 

grid No. 3, and grid No. 2 



Parallel** 

1.4 

0.1 
):0 

0.20 
5.5 
3.8 



vol ts 
amp 



Pin 1 



Pin 
Pin 
Pin 



Fi lament 
(-series) 
Plate 
Grid No. 2 
No Connec- 
tion-Do Not Use 




Pin 5 



Fi lament 
Mid-Tap 
(-paral lei ) 
Grid No. 3 
Grid No.l 
F i 1 amen t ( h 



AMPLIFIER - Class A. 



Maximum Ratings, Design-Center 



PLATE VOLTAGE 

GRID-No.2 (SCREEN) VOLTAGE . 
TOTAL MAXIMUM-SIGNAL 

CATHODE CURRENT 

TOTAL ZERO-SIGNAL 

CATHODE CURRENT 



Values : 

Series* Parallel** 

90 max. 90 max. 
90 max. 90 max. 



vol ts 
vol ts 



"rnax. 



12 max. 



12 max. 



Typical Operation and Characteristics: 

Series* 

Plate Voltaae 90 

Grid-No. 2 Voltage 90 



Parallel* 
85 90 
85 90 



volts 
volts 



Without external shield. 

For each 1.4-volt filament section. For series operation of the sec- 
tions, a shunting resistor must be connected across the section between 
pins No.l and No. 5 to bypass any cathode current in excess of the 
rated maximum per section. When other tubes in series filament 
arrangement cont r i bute to the filament current of the 3VU, an additional 
shunting resistor may be required between pins No.l and No. 7. 



See next page. 



•^-Indicates a change. 



JAN. 3, 1955 



TUBE DIVISION 

IAOIO CORPOKATION OF AMERICA, HAIIISON, NEW JHMV 



DATA 




3V4 
POWER PENTODE 



Series* 

Grid-No. 1 (Control-Grid) 

Voltage -4.5 

Peak AF Grid-No. 1 

Voltage 4.5 

Zero-Si g. Plate Current. ... 7.7 

Zero-Si g. Grid-No. 2 Current. . 1.7 

Plate Resistance (Approx.) . . 0.12 

Transconductance 2000 

Load Resistance 10000 

Total Harmonic Distortion. . . 7 

Max. -Signal Power Output ... 240 

Maximum Circuit Values (For max i ir 

Grid-No. 1-Ci rcu it Resistance: 
For fixed-bias operation . . . 
For cathode-bias operation . . 



Parallel* 



-4.5 volts 



5 

6.9 

1.5 

0.12 

1975 

10000 

10 

250 



4.5 
9.5 
2.1 



volts 
ma 
ma 



7 
270 

rated conditions): 



0.1 megohm 

2150 /amhos 

10000 ohms 

% 

mw 



Typical Operation with Single Filament Section: 9 

Filament Voltage , 

Filament Current , 

Plate Voltage , 

Grid-No. 2 Voltage , 

Grid-No. 1 Voltage , 

Peak AF Grid-No. 1 Voltage , 

Zero-Signal Plate Current , 

Zero-Si gnai Grid-No. 2 Current. . . . , 

Plate Resistance (Approx.) 

Transconductance , 

Load Resistance , 

Total Harmonic Distortion 

Maximum-Signal Power Output 



2.2 max. 


megohms 


2.2 max. 


megohms 


tion:* 




1.4 


vol ts 


0.05 


amp 


90 


volts 


90 


vol ts 


-4.5 


volts 


4.5 


volts 


4.8 


ma 


1.1 


ma 


0.2 


megohm 


1100 


/Amhos 


20000 


ohms 


7 


% 


135 


mw 



Maximum Circuit Values (For maximum rated conditions): 

Grid-No. 1-Ci rcu it Resistance: 

For fixed-bias operation 2.2 max. megohms 

For cathode-bias operation 2.2 max. megohms 

Filament voltage appl ied across the two sect ions in series between pins 
No.l and No. 7. Grid-No. 1 voltage is referred to pin No.l. 
Filament voltage applied across the two sections in parallel between 
pin No. 5 and pins No.l and No. 7 connected together. Grid-No. 1 voltage 
is referred to pin No. 5. 

Either filament section may be operated singly with the other section 
floating. It is to be noted, however, that such operation may impair 
the emission capabi 1 i t ies of the unused section. Although in subsequent 
operation the unused section may be operated in series with the used 
section, it should not be operated singly. 



Curves shown under Tyfie 3Q4 also apply to the 3V4 



-^-Indicates a change. 



JAN. 3, 1955 



TUBE DIVISION 

IAOIO COtfORATION OP AMf tICA, HAIIISON, NCW I 



DATA 



4BC8 

MEDIUM-MU TWIN TRIODE 

With Semiremote-Cutoff Characteristic 

9-PIN MINIATURE TYPE 

Intended for use in equipment having 
series heater-string arrangement 




The 4BC8 in the same as the 6BC8 except for the following items: 

Heater, for Uniootential Cathodes: 

Voltage 4.2 ac or dc volts 

Current 0.6 amp 

Warm-up time (Average)* . 11 sec 



4BQ7-A 
MEDIUM-MU TWIN TRIODE 

9-PIN MINIATURE TYPE 

Intended for use in equipment having 
series heater-string arrangement 



The 4BQ7-A is the same as the 6BQ7-A except for the following 

items : 

Heater, for Unipotential Cathodes: 

Voltage 4.2 ac or dc volts 

Current 0.6 amp 

Warm-up time (Average)* . 11 sec 



4BZ7 
MEDIUM-MU TWIN TRIODE 

9-PIN MINIATURE TYPE 

Intended for use in equipment having 
series heater-string arrangement 



The 4BZ7 is the same as the 6BZ7 except for the following items: 

Heater, for Unipotential Cathodes: 

Voltaae 4.2 ac or dc volts 

Current 0.6 amp 

Warm-up time (Average)* . 11 sec 



* For definition of heater warm-up time and method of determining 
it, see sheet HEATER VARM-UP TIME MEASUREMENT at front of 
this Section. 



2 " 56 TUBE DIVISION DATA 

IADIO CORPOIATION OF AMEIICA, HAKIISON, NEW JERSEY 



5AM8 
DIODE-SHARP-CUTOFF PENTODE 

9-PIN MINIATURE TYPE 
Intended for use in equipment having 
series heater-string arrangement 




The 5AM8 is the same as the 6AM8 except for the following items: 

Heater, for Un i potent ial Cathodes: 

Voltage 4.7 ac or dc volts 

Current 0.6 amp 

Warm-up time (Average)* . 11 sec 



5AN8 

.MEDIUM-MU TRIODE- 

SHARP-CUTOFF PENTODE 

9-PIN MINIATURE TYPE 

Intended for use in equipment having 
series heater-string arrangement 



The 5AN8 is the same as the 6AN8 except for the following items: 

Heater, for Unipotential Cathodes: 

Voltage 4.7 ac or dc volts 

Current 0.6 amp 

Warm-up time (Average)* . 11 sec 



5AQ5 
BEAM POWER TUBE 

7-PIN MINIATURE TYPE 

Intended for use in equipment having 
series heater-string arrangement 



The 5AQ5 is the same as the 6AQ5 except for the following items: 

Heater, for Unipotential Cathode: 

Voltage 4.7 ac or dc volts 

Current . . . • 0.6 amp 

Warm-up time (Average)* . 11 sec 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode . 200 max. volts 
Heater positive with respect to cathode . 200 4 max. volts 



For definition of heater warm-up time and method of determining 
it, see sheet HEATER V ARM- UP TIME MEASUREMENT at front of 
this Section. 



A The dc component must .not exceed 100 volts. 
2-56 TUBE DIVISION DATA 

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



5AS4 
FULL- WAVE VACUUM RECTIFIER 




.ac vol ts 
. . . amp 



GENERAL DATA 
Electrical : 

Filament, Coated: 

Voltage 5 

Current 3 

Mechanical : 

Mounting Position Vertical, base up or down, or 

Horizontal with pins 1 and 4 in vertical plane 

Maximum Overall Length 5-1/8" 

Maximum Seated Length 4-9/16" 

Maximum Diameter • 2-1/16" 

Bulb ST- 16 

Base Medium-Shell Octal 8-Pin (JETEC N0.B8-H), 

or Medium-Shell Octal 5-Pin (JETEC No.B5-15) 
Basing Designation for BOTTOM VIEW 5T 



Pin 1 - No Connec- 

t ion 
Pin 2 - Filament 
Pin 3 - Same as Pin 1 
Pin 4 -Plate No. 2 




Pin 5- Same as Pin 1 
Pin 6 -PI ate No.l 
P i n 7 t Same as Pin 1 
Pin 8 -Filament 



MAXIMUM RATINGS, TYPICAL OPERATION, and CURVES 
for Type 5AS4 are the same as those shown for Type 5UY-GB 



STI6BULB 

MEDIUM-SHELL 

OCTAL 

8-PIN BASE 

JETEC N2B8-II 

OR 

MEDIUM-SHELL 

OCTAL 

5- PIN BASE 

JETEC NSB5-I5 




5'/8 
MAX. 



lir 



92CS-8855 



2-56 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



TENTATIVE DATA 



5AS8 
DIODE -SHARP-CUTOFF PENTODE 

9-PIN MINIATURE TYPE 

Intended for use in equipment having 

series heater-string arrangement 




The 5AS8 is the same as the 6AS8 except for the foi lowing 

items: 

Heater, for Unipotential Cathodes: 

Voltage 4.7 ac or dc volts 

Current 0.6 amp 

Warm-up time (Average)* . 11 sec 



5AT8 
TRIODE-PENTODE CONVERTER 

9-PIN MINIATURE TYPE 

Intended for use in equipment having 

series heater-string arrangement 



The 5AT8 is the same as the 6AT8 except for the following 

items: 

Heater, for Unipotential Cathode: 

Voltage 4.7 ac or dc volts 

Current 0.6 amp 

Warm-up time (Average)* . 11 sec 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode . 200 max. volts 
Heater positive with respect to cathode . 200 A max. volts 



* For definition of heater warm-up time and method of determining 
it, see sheet HEATER WARM-UP TIME MEASUREMENT at front of 
this Section. 



* The dc component must not exceed 100 volts. 
2-56 TUBE DIVISION DATA 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 




5AV8 

MEDIUM-MU TRIODE- 
SHARP-CUTOFF PENTODE 

9-PIN MINIATURE TYPE 

Intended for use In equipment having 
series neater-ztring arrangement 



The 5AV8 is the same as the 6AN8 except f 


or the following items: 


Heater, for Unipotential Cathodes: 




Voltage 4.7 ... 


. . . . ac or dc vol ts 


Current 0.6 . . . 


amp 


Warm-up time (Average). . 11 . . . 




For definition of heater warm-up time and 


method of determining 


it, see sheet HEATER URM-UP TIME MEASUREMENT at front of 


this Section. 




Base Small -Button Noval 


9-Pin (JETEC No.E9-l)' 


Basing Designation for BOTTOM VIEW. . 


9DZ 


Pin 1-Triode 


Pin 7- Pentode 


Cathode 


Cathode, 


Pin 2-Triode ®^y*>&) 


Pentode 


Grid n/u -CTtV^ 


Grid No. 3, 


Pin 3-Triode Plate ^Tp.[:::fl)P 


Internal 


Pin 4 -Heater (M^^lArk) 


Shield 


Pin 5 -Heater ?^^^r^ 


Pin 8- Pentode 


Pin 6 -Pentode ^ — ^ 


Grid No. 2 


Grid No.l 


Pin 9- Pentode Plate 



2-56 



TUBE DIVISION 

RADIO COtPOtATION Of AMERICA, HARRISON, NEW JERSEr 



DATA 



5AZ4 
FULL-WAVE VACUUM RECTIFIER 




GENERAL DATA 




Electrical : 




Filament, Coated: 




Voltaqe. 5 


. . ac or dc vol ts 


Current 2 


amp 


Mechanical : 




Mounting Position Vertical, or He 


rizontal with pins 


2 and 8 


n horizontal plane 


Maximum Overall Length 


3-5/32" 


Maximum Seated Length 


2-5/8" 


Maximum Diameter 


1-3/16" 


Bulb 


T-9 


Base 


. . Lock— in 8— Pin 


Basing Designation for BOTTOM VIEW . . . 


5T 


Pin 1-No Q-@ P 


n 5 - No 


Connection (^yj- -t^Vg) 


Connection 


Pin 2-Filament M r^ P 


n 6 -PI ate 


Pin 3 -No f5Y-^/v >n P 


n 7 - No 


Connection ^PsT\*r^ 


Connection 


Pin 4 -PI ate OS® p 


n 8 - Fi lament 


° PI 


ug -Base Shell 


FULL-WAVE RECTIFIER 




Maximum Ratings, Design-Center Values: 




PEAK INVERSE PLATE VOLTAGE 


1400 max. volts 


PEAK PLATE CURRENT 


375 max. ma 


DC OUTPUT CURRENT 


125 max. ma 


Typical Operation: 


Capacitor- 




Input to 


Input to 


Filter 


Filter 


AC Plate-to-Plate Supply 




Voltage (RMS) /00 


1000 volts 


Filter Input Capacitor 4 


uf 


Min. Total Effective Plate-Supply 




Impedance per Plate*. . 50 


- ohms 


Min. Filter Input Choke 


5 henries 


DC Output Current 125 


125 ma 


When the input capacitor of the filter exceeds 40 


U.f, it may be necessary 


to increase the plate-supply impedance in order 


to 1 imit the peak cur- 


rent to the rated value. 





MAY 20, 1949 



TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



DATA 



5CG8 
TRIODE-PENTODE CONVERTER 

9-PIN MINIATURE TYPE 

Intended for use in equipment having 
series heater-string arrangement 




The 5CG8 is the same as the 6CG8 except for the following 

items: 

Heater, for Unipotential Cathode: 

Voltage 4.7 ac or dc volts 

Current 0.6 amp 

Warm-up time (Average)*. 11 sec 



5CL8-A 

MEDIUM-MU TRIODE— 

SHARP-CUTOFF TETRODE 

9-PIN MINIATURE TYPE 

Intended for use as combined VHF oscillator and mixer 

tube inTV receivers having series heater-string arrangement 



The 5CL8-A 


is 


the 


same 


as the 6CL8- 


-A 


except 


for th 


e foil 


owing 


icems: 






















Heater, for 
Voltage . 
Current . 


Un 


ipot 


ent ia 


1 Cathodes: 
4.7 
0.6 








ac 


or dc 


vol ts 
. amp 



5CQ8 

MEDIUM-MU TRIODE- 

SHARP-CUTOFF TETRODE 

9-PIN MINIATURE TYPE 

Intended for use in equipment having 
series heater-string arrangement 



The 5CQ8 is the same as the 6CQ8 except for the following 

items : 

Heater, for Unipotent ial Cathodes: 

Voltage 4.7 ac or dc volts 

Current 0.6 amp 



* For definition of heater warm-up time and method of determining 
it, see sheet HEATER V 'ARM-UP TIME MEASUREMENT at front of 
this section. 



4 - 59 ELECTRON TUBE DIVISION ^ATA 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 




5CZ5 
BEAM POWER TUBE 

9-PIN MINIATURE TYPE 

For vertical -de fleet ion-amplifier service in 110° systems 

having series heater-strini arraniement 



The 5CZ5 is the same as the 6CZ5 except for the following 
items: 

Heater, for Unipotential Cathode: 

Voltage 4.7 ac or dc volts 

Current 0.6 amp 



4 ~59 ELECTRON TUBE DIVISION DATA 

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



5J6 
MEDIUM-MU TWIN TRIODE 

MINIATURE TYPE 

Intended for use in equipment having 
series heater-string arrangement 




The 5J6 is the same as the 6J6 except for the following items: 
Heater, for Uni potential Cathode: 

Voltage 4.7 ac or dc volts 

Current 0.6 amp 

Warm-up time (Average). . 11 sec 

For definition of heater warm-up time and method of determining 
it, see sheet HEATER VARM-UP TIME MEASUREMENT at front of 
this Section. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode . 200 max. volts 
Heater positive with respect to cathode . 200 4 max. volts 

The dc component must not exceed 100 volts. 



MAR. 1, 1955 TUBE DIVISION DATA 

IADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



5T4 -^ 

FULL-WAVE HIGH-VACUUM RECTIFIER 



Filament 
Voltage 
Current 

Maximum Overall Length 

Maximum Diameter 

Bulb 

Base 

Pin 1- Shell 
Pin 2 -Filament 
Pin 4 -Plate #2 

Mounting Position 



Coated 




a-c volts 
amp. 
4-5/16" 
1-5/8" 
Metal Shell, MT-10 
Small Wafer Octal 5-Pin 
Pin 6 -Plate #1 
Pin 8-Fi lament 



BOTTOM VIEW (5T) 



Vertical 



FULL-WAVE RECTIFIER 



Peak Inverse Voltage 1550 max. volts 

Peak Plate Current per Plate 675 max. ma. 

Typical Operation with Condenser-Input Filter: 



A-C Plate Voltage per Plate (RMS) 
Total Effective Plate-Supply Imped- 
ance per Plate A 
D-C Output Current 
Typical Operation with Choke-Input filter: 
A-C Plate Voltage per Plate (RMS) 
Input-Choke Inductance 
D-C Output Current 



450 max. volts 

150 min. ohms 
225 max. ma. 

550 max. vol ts 

3 min. henries 
225 max. ma. 

Horizontal operation permitted if pins 2 and 4 are in vertical plane. 

* when a filter-input condenser larger than HO uf is used, it may be 
necessary to use more plate-supply imoedance than the minimum value 
shown to limit the peak plate current to the rated value. 













AVERAGE PLATE 


CHARACTERISTIC 










TYFC 3T4 

tf » 5.0 VOLTS A.C. 
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PLATE VOLTS D.C. 



92C-4767RI 



FEB. 2, 1940 



RCA RADIOTRON DIVISION 

RCA MANUFACTURING COMPANY. INC. 



DATA 




5T4 



OPERATION CHARACTERISTICS 


1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 








_ _ _ . _ 




■ E-f = 5.0 VOLTS A.C. 
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INPUT 
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° 




: CHOKE INF 


UT *.C = U.f ,L = IOh(MIN.) ' 
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5T8 
TRIPLE DIODE— HIGH-MU TRIODE 

9-PIN MINIATURE TYPE 

Intended for use in equipment having 
series heater-string arrangement 




The 5T8 is the same as the 6T8 except for the following items: 

Heater, for Uni potential Cathodes: 

Voltage 4.7 ac or dc volts 

I Current 0.6 amp 

Warm-up time (Average) . 11 sec 

For definition of heater warm-up time and method of determining 
it, see sheet HEATER WARM-UP TIME MEASUREMENT at front of 
this Section. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode . 200 max. volts 
Heater positive with respect to cathode . 200* max. volts 

A The dc component must not exceed 100 volts. 
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GENERAL DATA 




Electrical : 




Filament, Coated: 




Voltage 5 .... 


ac vol ts 


Current 3 .... 


amp 


Mechanical : 


Mounting Position Vertical, or 


Horizontal with pins 


1 and 


4 in vertical plane 


Maximum Overall Length 


5-5/16" 


Maximum Seated Length 


4-3/4" 


Maximum Diameter 


2-1/16" 


Bulb 


ST-16 


Base Medi 


urn-Shell Octal 5-Pin 


Basing Designation for BOTTOM VIEW . . 


G-5T 


Pin 1 - No Connection S»f ^\/-\ 


Pin 6- Plate No. 1 


Pin 2 -Filament / -^"^C^ 


Pin 8- Filament 






FULL-WAVE RECTIFIER 




Maximum Ratings, Design-Center Values: 




PEAK INVERSE PLATE VOLTAGE 


1550 max. volts 


PEAK PLATE CURRENT PER PLATE 


675 max. ma 


AC PLATE SUPPLY 




VOLTAGE (RMS) PER PLATE 


See Rating Chart 
See Rating Chart 


DC OUTPUT CURRENT PER PLATE 


HOT-SWITCHING TRANSIENT 




PLATE CURRENT PER PLATE 




For duration of 0.2 second maximum . . 




Typical Operation with Capacitor-Input Fi 


Iter: 


AC PI ate-to-Pl ate 








Filter- Input Capacitor© io 


10 uf 






Impedance Per Plate 170 


230 ohms 


DC Output Voltage at Input 




to Filter (Approx. ) : 




At Half-Load Cur.of( U " ma - • 510 


volts 


1 78 ma. . 


660 volts 


At Full-Load Cur.of j ?|5 ma. . 430 

I loo ma. . - 


volts 
590 volts 


Voltage Regulation, Half-Load 




to Full-Load Current (Approx.) . 80 


70 volts 


° When a filter input capacitor larger than li 


uf i s used, i t may be 


necessary to i ncrease the effect ive plate-suppl 


y impedance in order not 


to exceed the hot-switching transient plate current. 




<— Indicates a change. 
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Typical Operation with Choke-Input Filter: 

AC PI ate-to-Pl ate 

Supply Voltage (RMS) 900 

Filter-Input Choke 10* 

DC Output Voltage at Input 
to Filter (Approx.) : 

At Half-Load Cur.ofL^^; 

At Full-Load Cur.of j 270 ma. 
[ 225 ma. 
Voltage Regulation, Half-Load 
to Full-Load Current (Approx.) 



1100 
10* 



volts 
henries 



365 
345 

20 



460 



440 



20 



vol ts 
vol ts 
volts 
vol ts 

volts 

This value i s adequate to maintain optimum regulation in the region to 
the right of line L=10H on curve OPERATION CHARACTERI STICS with Choke- 
input to Filter, provided the load current' is not less than 35 ma. 
For load currents less than 35 ma., a larger value of inductance is 
required for optimum regulation. 

** Thi s val ue i s adequate to maintai n opt imum regulation in the region to 
the right of line L=10H on curve OPERATION CHARACTERISTICS with Choke- 
Input to Filter, provided the load current is not less than 15 ma. 
For load currents less than 45 ma., a larger value of inductance is 
required for optimum regulation. 
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DC PLATE VOLTS *!C-»IO* 

RATING CHART and OPERATION CHARACTERISTICS 
The Rating Chart presents graphically the relationships 
between maximum ac voltage input and maximum dc output 
current derived f rom the f undamenta I rat i ngs f or cond i t i ons 
of capac itor-input and choke-i nput filters. Th i s graph i ca I 
presentation gives the equipment designer considerable 
latitude in choice of operating conditions. 
The Operation Characteristics for Full-Vave Circuit with 
Capacitor- Input Filter show not on ly the typical operating 
curves for such a circuit, but also show by means of bound- 
ary lines "ADK" the limiting current and voltage relation- 
ships presented on the Rating Chart. 

-> Indicates a change. 
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The Operation Characteristics for Full-Wave Circuit with 
Choke-Input Filter show the typical operating curves for 
such a circuit. They not only show by means of boundary 

line "CEK" the limiting current and voltage relationships 
presented on the Rating Chart, but also give information 
as to the effect on regulation of various sizes of chokes. 
The solid-line curves show the dc voltage outputs which 
would be obtained if the filter chokes had infinite in- 
ductance. The long-dash lines radiating from the zero 
position are boundary lines for various sizes of chokes 
as indicated. The intersection of one of these lines with 
a solid-line curve indicates the point on the curve at 
wh ich the choke no longer behaves as though it had infinite 

inductance. To the left of the choke boundary line, the 
regulation curves depart from the solid-line curves as 
shown by the representative short-dash regulation curves. 
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GENERAL DATA 




Electrical: 




Filament, Coated: 
Voltage 5 .... 


ac volts 


Current 3 .... 


amp 


Mechanical: 




Mounting Position Vertical, 

Horizontal with pins 2 and 


base up or down, or 
4 in vert ical plane 
4-3/4" 


Maximum Seated Length 


4-3/16" 

1-23/32" 


Bulb 


T-12 


Base Flared Medi 


urn-Shell Octal 5-Pin 
rs (JETEC NO.B5-127) 
urn-Shell Octal 5-Pin 
rs (JETEC No.B5-121) 
G-5T 


with External Barrie 

or Short Medi 

with External Barrie 

Basing Designation for BOTTOM VIEW . . 


Pin 1-No Connection /j p\?) 


Pin 6- Plate No.l 


Pin 2- Fi lament ( } 


Pin 8 -Filament 


Pin 4-Plate No. 2 ^^V/ 




FULL-WAVE RECTIFIER 




Maximum Ratings, Design-Center Values: 




PEAK INVERSE PLATE VOLTAGE 


1550 max. volts 


PEAK PLATE CURRENT PER PLATE 


1 max. amp 


AC PLATE SUPPLY VOLTAGE (RMS) PER PLATE . 
DC OUTPUT CURRENT PER PLATE 


. See Ratine Chart T 


CURRENT PER PLATE See Operating Considerations 


Typical Operation with Capacitor- Input to Filter: 


Voltage (RMS) 600 

Total Effective Plate-Supply 

Impedance Per Plate 21 

DC Output Voltage at Input 

to Fi Iter (Approx. ) : 
At full-load current of 300 ma . 290 
275 ma . - 
162 ma . - 


900 1100 volts 
40 40 fj.f 

67 97 ohms 

volts 

460 - volts 

630 volts 


A When capacitance values higher than UO uf are used, theeffective plate- 
supply impedance should be i ncreased so that the maximum rating for peak 
plate current is not exceeded. 
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DC Output Voltage at Input 

to Fi Iter (Approx.) : 
At half-load current of 150 ma . 335 

137.5 ma . 
81 ma . 
Voltage Regulation (Approx.): , 

Half-load to full-load current . 45 



520 



60 



680 
50 



volts 
volts 
volts 

volts 



volts 



Typical Operation with Choke-Input to Filter: 

AC Plate-to-Plate Supply 

Voltage (RMS) 900 1100 

Filter-Input Choke 10 10 henries 

DC Output Voltage at 

Input to Filter (Approx.): 

At full-load current of 348 ma 340 - volts 

275 ma - 440 volts 

At half-load current of 174 ma 355 - volts 

137.5 ma - 455 volts 

Voltage Regulation (Approx.): 

Half-load to full-load current 15 15 volts 
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OPERATING CONSIDERATIONS 

Even occasional hot-switching with capac i t or- i nput cir- 
cuits permits the flow of plate current having magnitudes 
which can adversely affect tube life and reliability. If 
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capac itor-i nput c i rcu its are to be used, it is essent ial that 
the tube be protected against the possible adverse effects 
of hot-switching. The tube can be protected by circuits, 
designed to incorporate sufficient plate-supply resistance, 
as determined from Rating Chart III, to limit the maximum 
peak current val ue per p late to 4.6 amperes during the in- 
itial cycles of hot-switching operation. For app I icat ions 
in which hot-switching is required, choke-input circuits 
are recommended. Such c i rcu i ts I i mi t the hot-swi ten i ng cur- 
rent to a va I ue no h igher than that of the peak p late cu rrent . 

RATING CHARTS AND OPERATION CHARACTERISTICS 

Rating Chart I represents graphically the relationships 
between maximum ac voltage input and maximum dc output 
current derived from the fundamental ratings f or condit i ons 
of capac i tor- i nput and choke-i nput filters. This graphical 
presentation gives the equipment designer considerable 
latitude in choice of operating conditions. 
Rating Chart II represents graphically the relationship 
between maximum rectification efficiency and maximum dc 
output current per plate for conditions of capacitor- 
i nput to filter. 

A choice of operating values of dc output current per 
plate and rectification efficiency should be made such 
that they fall within the area of permissible operation 
to insure that the maximum peak plate current will not be 
exceeded. If the operating values chosen fall outside the 
permissible operating area, adifferent choice of parameters 
should be made. For a given value of ac voltage input and 
dc output current, it is possible to reduce the rectifica- 
tion efficiency by either increasing the plate-supply re- 
sistance per plate or by using a smaller value of input 
f i Iter capac i tor. 

Rating Chart III represents graphically the relationships 
between minimum plate-supply resistance per plate and 
maximum ac plate-supply voltage per plate under no— load 
conditions of capac i tor- i nput filter when occasional hot- 
switching is employed. 

If occasional hot-switching is required with capacitor- 
input circuits, it is important to protect the>tube and 
the circuits against the flow of plate currents having 
magn itude in excess of the max imum permiss i b le hot-swi tch i ng 
current of 4.6 amperes. To I imit the hot-swi tch i ng current, 
adequate series plate-supply res istance per p I ate i s neces- 
sary. The minimum value of this resistance may be deter- 
mined from Rating Chart III. If the transformer windings 
do not provide this minimum value of resistance, then ad- 
ditional dc series resistance is required. The value of 
this dc resistance, Ra, may be determined from the rela- 
tionship shown in the legend for Rating Chart III. 
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If appreciable series Inductance is present in the plate 
supply, a value of series plate-supply resistance smaller 
than that indicated by the curve may be employed provided 
it is experimentally determined that the combined effect 
of inductance and plate-supply resistance used are ade- 
quate to limit the hot-switching current to the indicated 
maximum value. 

The Operation Characteristics for Full-Wave Circuit with 
Capacitor- Input to Filter show the usual typical operating 
curves for a full-wave rectifier with capac i t or-i nput 
filter. In addition, they show by means of the boundary 
line "AED" the limiting current and voltage relationships 
presented in Rating Chart I. A choice of operating values 
to the left of the boundary line should be made such that 
the operation of the tube at these values will insure that 
the maximum ratings will not be exceeded. 

The Operation Characteristics for Full-Wave Circuit with 
Choke-Input to Filter show the usual typical operating 
curves for a full-wave rectifier with choke-input filter. 
They not only show by means of boundary line "ABC" the 
limiting current and voltage relationships presented in 
Rating Chart I, but also give information as to the effect 
of various sizes of chokes on regulation. The solid-line 
curves show the dc voltage outputs which would be obtained 
If the filter chokes had infinite inductance. The long- 
dash lines radiating from the zero position are boundary 
lines for various sizes of chokes as indicated. The 
Intersection of one of these lines with a so I id- I i ne curve 
indicates the point on the curve at which the choke no 
longer behaves as though it had infinite inductance. To 
the left of the choke boundary line, the regulation curves 
depart from the sol id- line curves as shown by the represen- 
tative short -dash regulation curves. It wi I I be noted that 
regulation improves with an increase in value of choke 
inductance, but for cost reasons, the value of inductance 
is usually held to the smallest value which will give the 
desired regulation over the operating current range. It 
is also to be noted that at the lower load currents, 
higher values of inductance are required to maintain good 
regulation. A choice of operating values to the left of 
the boundary line "ABC" should be made such that ope rat ion 
of the tube at these values will insure that the maximum 
ratings are not exceeded. 
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FLARED MEDIUM- 
SHELL OCTAL 
5- PIN BASE WITH 
EXTERNAL BARRIERS 
JETEC NSB5-I27 

OR 

SHORT MEDIUM 

SHELL OCTAL 

5-PIN BASE WITH 

EXTERNAL BARRIERS 

JETEC NSB5-I2I 
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::Ef=5J0 VOLTS AC MAX. HOT-SWITCHING CUR.=4.6 AMP. t: 

:: PLATE-SUPPLY RESISTANCE PER PLATE=R SEC *N 2 R PR ,+R A Fi 

WHERE RsEC =&C RESISTANCE OF TRANSFORMER ' F : 

SECONDARY PER SECTION t: 

Jj Rp R i = DC RESISTANCE OF TRANSFORMER F : 

' PRIMARY F : 

R A = DC RESISTANCE OF ADDED SERIES E: 

RESISTANCE PER PLATE t : 

N=TRANSFORMER VOLTAGE STEP-UP E: 

RATIO PER SECTION f: 
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— ii 1 1 mi i mi i in i mi 1 1 nil i in i mi inn ii iiiiiiiii i ilium 1 1 in mm 




1 M M 1 M 1 1 1 II M 1 1 1 II 1 1 1 1 1 1 M 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 II II 1 1 1 1 1 M 1 1 H M 1 1 1 

:::: E.p=S.O VOLTS AC 

:::: SUPPLY FREQUENCY=60CPS 

CAPACITOR (C) INPUT TO FILTER: 40Mf 

::::: TOTAL EFFECTIVE PLATE -SUPPLY IMPEDANCE 

""■ rrn ri_ATrf CURVE 1 12 3 4 5 6 7 8 




.... PER PLATE^^ | M M 
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5U4-GB 

OPERATION CHARACTERISTICS 
FULL-WAVE CIRCUIT, CHOKE INPUT TO FILTER 
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5U8 

MEDIUM-MU TRIODE- 
SHARP-CUTOFF PENTODE 

9-PIN MINIATURE TYPE 

Intended for use in equipment having 

series heater- string arrangement 




The 5U8 is the same as the 6U8 except for the following items: 
Heater, for Uni potent ial Cathodes: 

Voltaae 4.7 ac or dc volts 

Current 0.6 amp 

Warm-up time (Average) . . 11 sec 

For definition of heater warm-up time and method of determining 
it, see sheet HEATER WARM-UP TIME MEASUREMENT at front of 
this Section. 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode . 200 max. volts 
Heater positive with respect to cathode . 200 A max. volts 

A The dc component must not exceed 100 volts. 
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5V4-G 
FULL-WAVE HIGH-VACUUM RECTIFIER 




Coated Uni potential Cathode 

5.0 a-c volts 

2.0- amp. 




Heater 

Voltage 

Current 
Maximum Overal 1 Length 
Maximum Seated Height 
Maximum Diameter 
Bulb 
Base 

Pin 1 -No Connection 

Pin 2 -Heater 

Pin 4 -PI ate #2 
Mounting Position W17QM V|EW (ML) 

FULL-WAVE RECTIFIER 

Peak Inverse Vol tage 

Peak Plate Current per Plate 

Vith Oondenser-Infiut Filter: 

A-C Plate Voltage per Plate (RMS) 

Total Effective Plate-Supply Imped- 
ance per Plate A 

D-C Output Current 
Vith Choke-Input Filter: 

A-C Plate Voltage per Plate (RMS) 

Input-Choke Inductance 

D-C Output Current 



Medium Shel 1 
Pin 6 



4-5/8" 
4-1/16" 
1-13/16" 
ST-14 
Octal 5-Pin 
. ... _ Plate #1 
Pin 8 -Heater & 
Cathode 
Any 



1400 max. 
525 max. 



volts 
ma. 



375 max. volts 



100 min. 
175 max. 

500 max. 

4 min. 

175 max. 



When a filter-input condenser larger than »0 uf is used, 
necessary to use more plate-supply impedance than the minim 
shown to limit the peak plate current to the rated value. 

•—Indicates a change. 



ohms 
ma. 

volts 

henries 

ma. 

it may be 
urn value 
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PLATC VOLTS O.C. 



Sept. 2, 1941 



RCA RADIOTRON DIVISION 

RCA MANUFACTURING COMPANY. INC. 



DATA 




5V4-G 
OPERATION CHARACTERISTICS 
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CHOKE (L) INPUT TO FILTER: 




L = 4 HENRIES (MIN.) 




\ CONDENSER (C) INPUT TO FILTER: 






IMPEDANCE PER PLATE=IOO OHMS " 
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RCA RADIOTRON DIVISION 

RCA MANUFACTURING COMPANY. INC. 



92C-6090RI 



5W4, 5W4-GT/G 
FULL-WAVE HIGH-VACUUM RECTIFIER 




Coated 




5.0 


a-c volts 


1.5 


amp. 


5VU 


5VU-0T/G 


3-1/4' 


3-3/8" 


2-11/16" 


2-13/16" 


1-5/16' 


1-5/16" 


Shell, MT-8 


. T-9 


fSmal 1 Wafer 
\0ctal 5-Pin 


J 1 nt ermed . Sh . 
i Octal 5-P i n 
k G-5T 


V^ 5T 


@ 


Pin u - pi at e #2 




pin 6 - PI ate #1 


( ^^"^S/ 


Pin 8 - F i 1 ament 




Vert i calO 



F i 1 ament 
Vol t age 
Current 

Maximum Overall Length 
Maximum Seated Height 
Max i mum D i amet e r 
Bulb M 

Base 

Bas i ng Oes 1 gnat i on 
pint J5W4, Shel 1 
P,n X 15W4-GT/G, No C 
Pin 2 - F i 1 ament 

Mount i ng Pos i t i on 



BOTTOM VIEW 
Maximum Ratings Are Design-Center Values 
FULL-WAVE RECTIFIER 

Peak Inverse Plate Voltage 1400 max. volts 

Peak Plate Current per Plate 300 max. ma. 
D-C Output Current: 

With condenser input to filter 100 max. ma. 

With choke input to filter 100*max. ma. 

Condenser- Choke 



Typical Operation: 



A-C Plate-to-Plate 

Supply Voltage (RMS) 
Filter Input Condenser 
Min. Total Effect. Plate- 
Supply Imped, per Plate 
Filter Input Choke 
D-C Output Current 
D-C Voltage (At input to 
filter):* 

At half-load current (50 ma.) 
At full-load current (100 ma.) 
Difference (Voltage Regulation) 
Percentage Regulation 

Horizontal operat ion of the 5W4 
permitted if pins 2 and 8 are 
inavertical plane. Horizontal 
operation of the 5WU-GT/G per- 
mitted if pins 2 and 8 are in 
a horizontal plane. 

• For choke not less than 6 hen- 
ries. 

* Approximate values. 



Input Filter 



700 
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50 
100 



410 

360 

50 



Input Filter 



1000 



6 
100 



420 
405 



volts 

ohms 
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ma. 



volts 
volts 
volts 
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PLATE CHARACTERISTIC 
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PLATC VOLTS O.C. 



^. indicates a change. 



Mar. 20, 1943 



RCA VICTOR DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



DATA 




5W4 



OPERATION CHARACTERISTICS 
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" — CHOKE ( L) INPUT TO FILTER*. 






™ , IMPEDANCE PER PLATE = 50 OHMS 
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92C-4584R3 



5X4-G 
FULL-WAVE HIGH-VACUUM RECTIFIER 



Fi lament 
Voltage 
Current 

Maximum Overall Length 

Maximum Seated Height 

Maximum Diameter 

Bulb 

Base 

Pin l - No Connection 
Pin 2 -Ho Connect ion 
Pin 3- Plate tl 
Pin u - No Connect ion 

Mounting Position 




2-: 

Medium Shell Octal 
Pin 5-Plate «i 
Pin 6 - No Connect 
Pin 7 - Filament 
Pin 8 - Filament 

Vert 



•5/16' 
-3/4' 
1/16" 
ST-16 
8-Pin 

ion 



BOTTOM VIEW (<S-5Q) 
Horizontal operation permitted if pins 2 and 7 are in horizontal 
Maximum Ratings, Operating Conditions, and Curves 
for the 5X4-G are the same as those for Type 5U4-G. 



icalO 
lane. 



Mar. 20, 1943 



RCA VICTOR DIVISION 

IAOIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 



DATA 



5X8 
TRIODE-PENTODE CONVERTER 

9-PIN MINIATURE TYPE 

Intended for use in equipment having 
series heater-string arrangement 




The 5X8 is the same as the 6X8 except for the f ol lowing 

items: 

Heater, for Unipotential Cathode: 

Voltage 4.7 ac or dc volts 

Current 0.6 amp 

Warm-up time (Average). 11 sec 

For definition of heater warm-up time and method oj determining 
it, see sheet HEATER WARM-UP TIME MEASUREMENT at front of 
this section. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode . 200 max. volts 
Heater positive with respect to cathode . 200 A max. volts 

A The dc component must not exceed 100 volts. 



MAR U 1, 1955 tube division DATA 
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5Y3-G, 5Y3-GT 
FULL-WAVE VACUUM RECTIFIER 





GENERAL DATA 

Electrical: 

Filament, Coated: 

Voltage 5 ac volts 

Current 2 amp 

Mechanical : 

Mounting Position Vertical, or Horizontal with pins 

2 and 8 in horizontal plane 
5Y3-G 5Y3-M 

Maximum Overall Length . . . 4-5/8" 3-3/8" 

Maximum Seated Length. . . . 4-1/15" 2-13/16" 

Maximum Diameter I-13/I6" 1-5/16" 

Bulb ST-14 T-9 

B aS e f Med. -Shell f Inter.- Shel 1 
\0cta1 5-Pin \ Octal 5-Pin 
Basing Designation for BOTTOM VIEW G-5T 

Pin 1- No Connection W — -s. Pin 6 - Plate No. 1 

Pin 2- Filament / ^" " t ^yf) Pin 8 - Fi lament 

Pin 4 -PI ate No. 2 



FULL-WAVE RECTIFIER 

Maximum Ratings, Design- Center Values' 

PEAK INVERSE PLATE VOLTAGE 1400 max. volts 

PEAK PLATE CURRENT PER PLATE 400 max. ma 

AC PLATE SUPPLY 

VOLTAGE (RMS) PER PLATE See Rating Chart 

DC OUTPUT CURRENT PER PLATE See Rating Chart. 

HOT-SWITCHING TRANSIENT 

PLATE CURRENT PER PLATE 

For duration of 0.2 second maximum ... 2.2 max. amp 

Typical Operation with Capacitor-Input Filter: 

AC Plate-to-Plate 

Supply Voltage (RMS) 700 1000 volts. 

Filter- Input Capacitor 10 10 nf 

Total Effect. Plate-Supply 

Impedance Per Plate 50 140 ohms 

DC Output Voltage at Input 
to Filter (Approx. ) : 
At Half-Load Cur. of {62 5 ma. . 390 - volts 

1 42 ma. . - 610 volts- 

At Full-Load Cur. of j 125 ma. . 350 - volts 

\ 84 ma. . - 560 volts 

Voltage Regulation, Half-Load 

to Full-Load Current (Approx. ). . 40 50 volts 



JAN. 1, 1951 TUBE DEPARTMENT DATA 1 

KAOIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 




5Y3-G, 5Y3-GT 
FULL-WAVE VACUUM RECTIFIER 



Typical Operation with Choke-Input Filter: 

AC Plate-to-Plate 

Supply Voltage (RMS) 700 1000 volts 

Filter- Input Choke 10* 10** henries 

DC Output Voltage at Input 
to Filter (Approx. ) : 

At Half-Load Cur. of I J* "»• • 270 AnR vo1 w ts 
1 62.5 ma. . - '405 volts 

At Full-Load Cur. of I }» "«• • 245 OAA vo | ts 
I 125 ma. . 390 volts 

Voltage Regulation, Half-Load 

to Full-Load Current (Approx.) . 25 15 volts 

* This value i s adequate to maintain optimum regulation in the region to 
the right of line L=10H on curve OPERATION CHARACTERISTICS With Choke- 
Input to Filter, provided the load current is not less than 35 ma. 
For load currents less than 35 ma., a larger value of inductance is 
required for optimum regulation. 

** This value isadequate to maintain optimum regulation in the region to 
the right of line L=10H on curve OPERATION CHARACTERISTICS With Choke- 

For load currents less than 50 ma., a larger value of inductance is 
required for optimum regulation. 

jm AVERAGE PLATE CHARACTERISTIC 
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JAN. 1, 1951 



TUBE DEPARTMENT 

IADIO COIPOIATION OF AMI I ICA, HAIIISON. NEW JEISEY 



DATA 1 



5Y3-G.5Y3-GT 
FULL-WAVE VACUUM RECTIFIER 




ships presented on the Rating Chart. 

The Operation Characteristics for Full-Wave Circuit with 
Choke-Input Filter show the typical operating curves for 
such a circuit. They not only show by means of boundary 
I ine ^'CEK" the I imiting current and voltage relationships 
presented on the Rating Chart, but also give information 
as to the effect on regu I at ion of various sizes of chokes. 
The solid-line curves show the dc voltage outputs which 
would be obtained if the fijter chokes had infinite in- 
ductance. The long-dash lines radiating from the zero 
position are boundary lines for various sizes of chokes 
as indicated. The i ntersect i on of one of these lines with 
a solid-line curve indicates the point on the curve at 
wh ich the choke no longer behaves as though it had infinite 
inductance. To the left of the choke boundary line, the 
regulation curves depart from the solid-line curves as 
shown by the representative short-dash regulation curves. 
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5Y3-GT 
RATING CHART 
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AC PLATE SUPPLY VOLTS (RMS) PER PLATE 

TUBE DEPARTMENT 92CM - 7396 

tADK) COIPOtATION OF AMERICA. HAMISON, NEW JEISEY 



5Y3-GT 
OPERATION CHARACTERISTICS 

FULL- WAVE CIRCUIT, CAPACITOR INPUT TO FILTER 
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TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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5Y3-GT 
OPERATION CHARACTERISTICS 

FULL -WAVE CIRCUIT, CHOKE INPUT TO FILTER 
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TUBE DEPARTMENT 

RADIO CORPORATION Of AMERICA, HARRISON. NEW JERSEY 



5Y4-G 
FULL-WAVE VACUUM RECTIFIER 




The 5Y4-G is the same as the 5Y3-G except for the following 
items: 

Mechanical: 

Mounting Position Vertical, base up or down, or 

Horizontal with pins 2 and 7 in horizontal plane 

Base Medium-Shel 1 Octal 8-Pin (JETEC N0.B8-II) 

Basing Designation for BOTTOM VIEW 50 

Pin 1-No Connec- (4) g> Pin 5- Plate No.l 

tion /^ 7S. Pin 6 -No Connec- 

Pin 2 -No Connec- ®T^~ \?) tion 

tion I ) Pin 7 - Fi lament 




Pin 3-Plate No. 2 (2\ A^-^Al) Pi n 8 - Fi lament 
Pin 4 - No Connec- 
tion 



5Y4-GT 
FULL- WAVE VACUUM RECTIFIER 



The 5Y4-GT is the same as the 5Y3-GT except for the following 
items: 

Mechanical: 

Mounting Position Vertical, base up or down, or 

Horizontal with pins 2 and 7 in horizontal plane 

Base .... Intermediate-Shell Octal 6-Pin (JETEC N0.B6-8), 

or Short Intermediate-Shell Octal 6-Pin (JETEC No.B6-^8) 

Basing Designation for BOTTOM VIEW 5Q 

Pin 1- No Connec- /* — T\ Pi n 3 - Plate No. 2 

tion d^a. -L\ Pin 5-Plate No.l 

Pin 2-No Connec- ( ] Pin 7-Filament 

tion (i\ A— — -Ji) P' n 8-Filament 



MAYl, 1955 tukdivson DATA 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 




5Z3 
FULL-WAVE VACUUM RECTIFIER 



The 5Z3 is the same as the 5U4-G except for the following items: 
Mechanical: 

Mounting Position Vertical, base up or down, or 

Horizontal with pins 1 and 4 in horizontal plane 

Maximum Overall Length 5-3/8" 

Base Medium-Shell Small 4-Pin (JETEC No.A4-9) 

Basing Designation for BOTTOM VIEW 4C 

Pin 1 - Filament ( f^"x^ Pln 3 " P1ate No ' 1 

Pin 2 - Plate No. 2 ( \ Pin 4 - Filament 




MAY 1, 1955 DATA 

1UKDIV6ION 

IAOIO COtfOtATION OT, AMERICA, HAMIJON, NEW JERSEY 



5Z4 



FULL-WAVE HIGH-VACUUM RECTIFIER 




Heater 

Voltage 

Current 
Maximum Overal 1 Length 
Maximum Seated Height 
Maximum Diameter 
Bulb 
Base 

Pin 1- Shell 

Pin 2 -Heater 

Pin 4 -PI ate #2 
Mounting Position 



Coated Uni potential Cathode 
5.0 
2.0 




a-c vol ts 
amp. 
3-1/4" 
2-11 /16V 
1-5/16" 
■•Metal Shell, MT-8 
Small Wafer Octal 5-Pin 
Pin 6 -PI ate #1 
Pin 8-Heater & 
Cathode 
Any 



BOTTOM VIEW (5L) 
FULL-WAVE RECTIF IER 
Peak Inverse Voltage 1400 max. volts 

Peak Plate Current per Plate 375 max. ma. 

Vith Condenser-Input Filter: 
A-C Plate Voltage per Plate (RMS) 350 max. volts 

Total Effective Plate-Supply Imped- 
ance per PI ate A 50 min. 
D-C Output Current 125 max. 
Vith Choke-Input Filter: 
A-C Plate Voltage per Plate (RMS) 500 max. 
Input-Choke Inductance 5 min. 
D-C Output Current 125 max. 



ohms 
ma. 

volts 

henries 

ma. 



A When a filter-input condenser larger than uo uf is used, it may be 
necessary to use more plate-supply impedance than the minimum value 
shown to limit the peak plate current to the rated value. 

HALF-WAVE RECTIFIER 

As a half-wave rectifier, the 5Z4 may be operated with plates connected 
in parallel at the socket. Two 5ZU's so connected in a full-wave cir- 
cuit will deliver twice the d-c output current obtainable from one tube. 
In this service the allowable voltage and load conditions per tube are 
the same as for full-wave service. 



-Indicates a change. 



AVERAGE PLATE CHARACTERISTIC 



1 1 -1 — 

TYPE 5Z4 
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PLATE VOLTS O.C. 



92C-44S0R8 



Sept. 2, 1941 



RCA RADIOTRON DIVISION 

RCA MANUFACTURING COMPANY. INC. 



DATA 




5Z4 

OPERATION CHARACTERISTICS 



"■llllllllllllllllllll 
::: E* = 5 VOLTS 
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U-5 MLINKIti ^MIN.; j: 

NDENSER(C) INPUT TO FILTER*. ±: 

TOTAL EFFECT. PLATE -SUPPLY ±\ 

IMPEDANCE PER PLATE =30 OHMS |: 
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►UT VOLTS AT INPUT TO FILTER 

8 8 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II U 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Ml 1 1 
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D-C LOAD MfLLtAM PERES 
DEC .5,1 939 RCA radiotron division. 

ICA MANUf ACTUWNG COMPANY. INCT" 



92C-4430R2 



